I i 



Decision Support and 
Business Intelligence Systems 

9th Edition 




Ejratih Turlwjj Jtamrsh Sfiortfa ■ Dwrsun Ddcn 





Table of Contents 

Copyright, ii 
About the Authors, iv 
Preface, xvi 

Part I. Decision Support and Business Intelligence, 1 

Chapter 1 . Decision Support Systems and Business Intelligence, 2 

1.1. Opening Vignette: Norfolk Southern Uses Business Intelligence for Decision Support to Reach Success, 3 

1.2. Changing Business Environments and Computerized Decision Support, 5 

1.3. Managerial Decision Making, 7 

1.4. Computerized Support for Decision Making, 9 

1.5. An Early Framework for Computerized Decision Support, 1 1 
Application Case 1.1. Giant Food Stores Prices the Entire Store, 14 

1.6. The Concept of Decision Support Systems (DSS), 16 

Application Case 1.2. A DSS for Managing Inventory at GlaxoSmithKline, 16 

1.7. A Framework for Business Intelligence (BI), 18 
Application Case 1.3. Location, Location, Location, 21 

Application Case 1.4. Alltel Wireless: Delivering the Right Message, to the Right Customers, at the Right Time, 23 

1.8. A Work System View of Decision Support, 25 

1.9. The Major Tools and Techniques of Managerial Decision Support, 26 

Application Case 1.5. United Sugars Corporation Optimizes Production, Distribution, and Inventory Capacity with 
Different Decision Support Tools, 27 

1.10. Plan of the Book, 28 
Application Case 1.6. The Next Net, 30 

1.11. Resources, Links, and the Teradata University Network Connection, 30 
Chapter Highlights, 3 1 

Key Terms, 32 
Questions for Discussion, 32 
Exercises, 33 

End of Chapter Application Case: Vodafone Uses Business Intelligence to Improve Customer Growth and Retention 
Plans, 34 
References, 35 

Part II. Computerized Decision Support, 37 

Chapter 2. Decision Making, Systems, Modeling, and Support, 38 

2.1. Opening Vignette: Decision Modeling at HP Using Spreadsheets, 39 

2.2. Decision Making: Introduction and Definitions, 41 

2.3. Models, 44 

2.4. Phases of the Decision-Making Process, 45 

2.5. Decision Making: The Intelligence Phase, 48 
Application Case 2.1. Making Elevators Go Faster!, 48 

2.6. Decision Making: The Design Phase, 50 

Technology Insights 2.1. The Difference Between a Criterion and a Constraint, 51 
Technology Insights 2.2. Are Decision Makers Really Rational?, 52 

2.7. Decision Making: The Choice Phase, 58 

2.8. Decision Making: The Implementation Phase, 58 

2.9. How Decisions Are Supported, 59 

Technology Insights 2.3. Decision Making in the Digital Age, 61 

Application Case 2.2. Advanced Technology for Museums: RFID Makes Art Come Alive, 63 

2.10. Resources, Links, and the Teradata University Network Connection, 64 
Chapter Highlights, 65 

Key Terms, 65 
Questions for Discussion, 65 
Exercises, 66 

End of Chanter Application Case: Decisions and Risk Management (!) That Led to the Subprime Mortgage Crisis, 67 



Chapter 3. Decision Support Systems Concepts, Methodologies, and Technologies: An Overview, 70 

3.1. Opening Vignette: Decision Support System Cures for Health Care, 71 

3.2. Decision Support System Configurations, 74 

3.3. Decision Support System Description, 75 

Application Case 3.1. A Spreadsheet-Based DSS Enables Ammunition Requirements Planning for the Canadian 
Army, 76 

3.4. Decision Support System Characteristics and Capabilities, 77 

3.5. Decision Support System Classifications, 79 

Application Case 3.2. Expertise Transfer System to Train Future Army Personnel, 81 

3.6. Components of Decision Support Systems, 85 

3.7. The Data Management Subsystem, 89 

Application Case 3.3. Pacific Sunwear Tracks Business Performance, 90 

Technology Insights 3.1. The Capabilities of a Relational DBMS in a DSS, 92 

Technology Insights 3.2. The 10 Essential Ingredients of Data (Information) Quality Management, 94 

3.8. The Model Management Subsystem, 96 

Application Case 3.4. SNAP DSS Helps OneNet Make Telecommunications Rate Decisions, 98 
Technology Insights 3.3. Major Functions of an MBMS, 100 

3.9. The User Interface (Dialog) Subsystem, 100 
Technology Insights 3.4. Next Generation of Input Devices, 104 

3.10. The Knowledge-Based Management Subsystem, 105 

Application Case 3.5. IAP Systems’ Intelligent DSS Determines the Success of Overseas Assignments and Learns 
from the Experience, 106 

3.1 1. The Decision Support System User, 106 

3.12. Decision Support System Hardware, 107 

3.13. A DSS Modeling Language: Pla nn ers Lab, 108 

Application Case 3.6. Nonprofits Use Planners Lab as a Decision-Making Tool, 109 

3.14. Resources, Links, and the Teradata University Network Connection, 125 
Chapter Highlights, 126 

Key Terms, 127 
Questions for Discussion, 128 
Exercises, 128 

End of Chapter Application Case: Spreadsheet Model-Based Decision Support for Inventory Target Setting at Procter 
& Gamble, 132 
References, 133 

Chapter 4. Modeling and Analysis, 135 

4.1. Opening Vignette: Model-Based Auctions Serve More Lunches in Chile, 136 

4.2. Management Support Systems Modeling, 139 

Application Case 4.1. Lockheed Martin Space Systems Company Optimizes Infrastructure Project-Portfolio Selection, 
140 

Application Case 4.2. Forecasting/Predictive Analytics Proves to be a Good Gamble for Harrah’s Cherokee Casino 
and Hotel, 142 

4.3. Structure of Mathematical Models for Decision Support, 145 

4.4. Certainty, Uncertainty, and Risk, 147 

4.5. Management Support Systems Modeling with Spreadsheets, 149 

Application Case 4.3. Showcase Scheduling at Fred Astaire East Side Dance Studio, 150 

4.6. Mathematical Programming Optimization, 152 

Application Case 4.4. Spreadsheet Model Helps Assign Medical Residents, 152 
Technology Insights 4.1. Linear Programming, 154 

4.7. Multiple Goals, Sensitivity Analysis, What-If Analysis, and Goal Seeking, 157 

4.8. Decision Analysis with Decision Tables and Decision Trees, 161 

Application Case 4.5. Decision Analysis Assists Doctor in Weighing Treatment Options for Cancer Suspects and 
Patients, 164 

4.9. Multicriteria Decision Making with Pairwise Comparisons, 165 



4.10. Problem-Solving Search Methods, 168 

Application Case 4.7. Heuristic-Based DSS Moves Milk in New Zealand, 170 

4.11. Simulation, 171 

Application Case 4.8. Improving Maintenance Decision Making in the Finnish Air Force Through Simulation, 171 
Application Case 4.9. Simulation Applications, 176 

4.12. Visual Interactive Simulation, 177 

4.13. Quantitative Software Packages and Model Base Management, 179 

4.14. Resources, Links, and the Teradata University Network Connection, 180 
Chapter Highlights, 181 

Key Terms, 182 
Questions for Discussion, 1 82 
Exercises, 183 

End of Chapter Application Case: HP Applies Management Science Modeling to Optimize Its Supply Chain and Wins 
a Major Award, 185 
References, 187 

Part III. Business Intelligence, 1 89 

Chapter 5. Data Mining for Business Intelligence, 190 

5.1. Opening Vignette: Data Mining Goes to Hollywood!, 191 

5.2. Data Mining Concepts and Applications, 194 

Application Case 5.1. Business Analytics and Data Mining Help 1 -800-Flowers Excel in Business, 195 
Technology Insights 5.1. Data in Data Mining, 197 

Application Case 5.2. Law Enforcement Organizations Use Data Mining to Better Fight Crime, 199 
Application Case 5.3. Motor Vehicle Accidents and Driver Distractions, 203 

5.3. Data Mining Applications, 204 

Application Case 5.4. A Mine on Terrorist Funding, 206 

5.4. Data Mining Process, 207 

Application Case 5.5. Data Mining in Cancer Research, 213 

5.5. Data Mining Methods, 216 

Application Case 5.6. Highmark, Inc., Employs Data Mining to Manage Insurance Costs, 222 

5.6. Data Mining Software Tools, 228 

Application Case 5.7. Predicting Customer Chum — A Competition of Different Tools, 231 

5.7. Data Mining Myths and Blunders, 233 
Chapter Highlights, 234 

Key Terms, 235 
Questions for Discussion, 235 
Exercises, 236 

End of Chapter Application Case: Data Mining Helps Develop Custom-Tailored Product Portfolios for 
Telecommunication Companies, 238 
References, 239 

Chapter 6. Artificial Neural Networks for Data Mining, 241 

6.1. Opening Vignette: Predicting Gambling Referenda with Neural Networks, 242 

6.2. Basic Concepts of Neural Networks, 245 

Technology Insights 6.1. The Relationship Between Biological and Artificial Neural Networks, 247 
Application Case 6.1. Neural Networks Help Reduce Telecommunications Fraud, 248 

6.3. Learning in Artificial Neural Networks, 253 

Application Case 6.2. Neural Networks Help Deliver Microsoft’s Mail to the Intended Audience, 254 

6.4. Developing Neural Network-Based Systems, 259 
Technology Insights 6.2. ANN Software, 263 

6.5. Illuminating the Black Box of ANN with Sensitivity Analysis, 264 

Application Case 6.3. Sensitivity Analysis Reveals Injury Severity Factors in Traffic Accidents, 266 

6.6. A Sample Neural Network Project, 267 

6.7. Other Popular Neural Network Paradigms, 270 

6.8. Applications of Artificial Neural Networks, 274 



Chapter Highlights, 277 
Key Terms, 277 
Questions for Discussion, 278 
Exercises, 278 

End of Chapter Application Case: Coors Improves Beer Flavors with Neural Networks, 282 
References, 284 

Chapter 7. Text and Web Mining, 286 

7.1. Opening Vignette: Mining Text for Security and Counterterrorism, 287 

7.2. Text Mining Concepts and Definitions, 289 
Technology Insights 7.1. Text Mining Lingo, 290 
Application Case 7.1. Text Mining for Patent Analysis, 291 

7.3. Natural Language Processing, 292 

Application Case 7.2. Text Mining Helps Merck to Better Understand and Serve Its Customers, 294 

7.4. Text Mining Applications, 296 
Application Case 7.3. Mining for Lies, 297 
Application Case 7.4. Flying Through Text, 301 

7.5. Text Mining Process, 302 

Application Case 7.5. Research Literature Survey with Text Mining, 309 

7.6. Text Mining Tools, 312 

7.7. Web Mining Overview, 312 

7.8. Web Content Mining and Web Structure Mining, 314 
Application Case 7.6. Caught in a Web, 315 

7.9. Web Usage Mining, 316 

7.10. Web Mining Success Stories, 318 

Application Case 7.7. Web Site Optimization Ecosystem, 319 

Chapter Highlights, 321 

Key Terms, 322 

Questions for Discussion, 322 

Exercises, 323 

End of Chapter Application Case: HP and Text Mining, 323 
References, 325 

Chapter 8. Data Warehousing, 326 

8.1. Opening Vignette: DirecTV Thrives with Active Data Warehousing, 327 

8.2. Data Warehousing Definitions and Concepts, 328 

Application Case 8.1. Enterprise Data Warehouse Delivers Cost Savings and Process Efficiencies, 331 

8.3. Data Warehousing Process Overview, 333 

Application Case 8.2. Data Warehousing Supports First American Corporation’s Corporate Strategy, 333 

8.4. Data Warehousing Architectures, 335 

8.5. Data Integration and the Extraction, Transformation, and Load (ETL) Processes, 342 
Application Case 8.3. BP Lubricants Achieves BIGS Success, 342 

8.6. Data Warehouse Development, 346 

Application Case 8.4. Things Go Better with Coke’s Data Warehouse, 347 
Application Case 8.5. HP Consolidates Hundreds of Data Marts into a Single EDW, 350 
Technology Insights 8.1. Hosted Data Warehouses, 352 

Application Case 8.6. A Large Insurance Company Integrates Its Enterprise Data with AXIS, 357 

8.7. Real-Time Data Warehousing, 359 

Application Case 8.7. Egg Pic Fries the Competition in Near-Real-Time, 360 
Technology Insights 8.2. The Real-Time Realities of Active Data Warehousing, 363 

8.8. Data Warehouse Administration and Security Issues, 364 

Technology Insights 8.3. Ambeo Delivers Proven Data Access Auditing Solution, 365 

8.9. Resources, Links, and the Teradata University Network Connection, 365 
Chapter Highlights, 367 

Kev Terms, 367 



Exercises, 367 

End of Chapter Application Case: Continental Airlines Flies High with Its Real-Time Data Warehouse, 369 
References, 371 

Chapter 9. Business Performance Management, 374 

9.1. Opening Vignette: Double Down at Harrah’s, 375 

9.2. Business Performance Management (BPM) Overview, 377 

9.3. Strategize: Where Do We Want to Go?, 379 

9.4. Plan: How Do We Get There?, 382 

9.5. Monitor: How Are We Doing?, 383 

Application Case 9.1. Discovery-Driven Planning: The Coffee Wars, 385 

9.6. Act and Adjust: What Do We Need to Do Differently?, 387 

9.7. Performance Measurement, 390 

Application Case 9.2. Expedia.com’ s Customer Satisfaction Scorecard, 393 

9.8. BPM Methodologies, 395 

Technology Insights 9.1. BSC Meets Six Sigma, 402 

9.9. BPM Technologies and Applications, 404 

9.10. Performance Dashboards and Scorecards, 408 
Chapter Highlights, 411 

Key Terms, 412 
Questions for Discussion, 412 
Exercises, 413 

End of Chapter Application Case: Tracking Citywide Performance, 414 
References, 416 

Part IV. Collaboration, Communication, Group Support Systems, and Knowledge Management, 419 
Chapter 10. Collaborative Computer- Supported Technologies and Group Support Systems, 420 

10.1. Opening Vignette: Procter & Gamble Drives Ideation with Group Support Systems, 421 

10.2. Making Decisions in Groups: Characteristics, Process, Benefits, and Dysfunctions, 423 
Technology Insights 10.1. Benefits of Working in Groups and Dysfunctions of the Group Process, 425 

10.3. Supporting Groupwork with Computerized Systems, 426 
Application Case 10.1. GSS Boosts Innovation in Crime Prevention, 427 
Technology Insights 10.2. Unsupported Aspects of Communication, 430 

10.4. Tools for Indirect Support of Decision Making, 431 
Application Case 10.2. Catalyst Maintains an Edge with WebEx, 433 

10.5. Integrated Groupware Suites, 436 

Application Case 10.3. Wimba Extends Classrooms at CSU, Chico, 440 

10.6. Direct Computerized Support for Decision Making: From Group Decision Support Systems to Group Support 
Systems, 441 

Technology Insights 10.3. Modeling in Group Decision Making: EC1 1 for Groups, 443 
Application Case 10.4. Collaborative Problem Solving at KUKA, 444 

Application Case 10.5. Eastman Chemical Boosts Creative Processes and Saves $500,000 with Groupware, 445 

10.7. Products and Tools for GDSS/GSS and Successful Implementation, 448 
Technology Insights 10.4. The Standard GSS Process, 449 

10.8. Emerging Collaboration Tools: From VoIP to Wikis, 453 

Technology Insights 10.5. VoIP System Helps Increase Productivity and Enhance Learning Experiences at the State 
University of New York, 453 

10.9. Collaborative Efforts in Design, Planning, and Project Management, 456 
Application Case 10.6. CPFR Initiatives at Ace Hardware and Sears, 461 

10.10. Creativity, Idea Generation, and Computerized Support, 462 
Chapter Highlights, 465 

Key Terms, 466 
Questions for Discussion, 466 
Exercises, 467 

End of Chanter Application Case: Dresdner Kleinwort Wasserstein Uses Wiki for Collaboration, 468 



Chapter 1 1 . Knowledge Management, 47 1 

11.1. Opening Vignette: MITRE Knows What It Knows Through Knowledge Management, 472 

1 1.2. Introduction to Knowledge Management, 474 
Application Case 11.1. KM at Consultancy Firms, 477 
Application Case 1 1 .2. Cingular Calls on Knowledge, 480 

1 1.3. Organizational Learning and Transformation, 481 
Application Case 1 1.3. NASA Blends KM with Risk Management, 483 

1 1.4. Knowledge Management Activities, 485 

1 1.5. Approaches to Knowledge Management, 486 
Application Case 1 1.4. Texaco Drills for Knowledge, 488 
Technology Insights 11.1. KM: A Demand-Led Business Activity, 490 

1 1.6. Information Technology (IT) In Knowledge Management, 493 

1 1.7. Knowledge Management Systems Implementation, 498 

Application Case 1 1.5. Knowledge Management: You Can Bank on It at Commerce Bank, 501 

1 1.8. Roles of People in Knowledge Management, 504 
Application Case 1 1.6. Online Knowledge Sharing at Xerox, 506 
Technology Insights 1 1.2. Seven Principles for Designing Successful COP, 508 

1 1.9. Ensuring the Success of Knowledge Management Efforts, 509 
Technology Insights 1 1.3. MAKE: Most Admired Knowledge Enterprises, 510 

Application Case 1 1 .7. The British Broadcasting Corporation Knowledge Management Success, 511 
Application Case 1 1.8. How the U.S. Department of Commerce Uses an Expert Location System, 512 
Technology Insights 1 1.4. Six Keys to KM Success for Customer Service, 513 
Technology Insights 1 1.5. KM Myths, 516 

Application Case 1 1.9. When KMS Fail, They Can Fail in a Big Way, 517 

Technology Insights 1 1.6. Knowledge Management Traps, 518 

Chapter Highlights, 520 

Key Terms, 521 

Questions for Discussion, 521 

Exercises, 522 

End of Chapter Application Case: Siemens Keeps Knowledge Management Blooming with ShareNet, 523 

References, 524 

Part V. Intelligent Systems, 529 

Chapter 12. Artificial Intelligence and Expert Systems, 530 

12.1. Opening Vignette: A Web-Based Expert System for Wine Selection, 531 

12.2. Concepts and Definitions of Artificial Intelligence, 532 
Application Case 12.1. Intelligent System Beats the Chess Grand Master, 533 

12.3. The Artificial Intelligence Field, 535 

Technology Insights 12.1. Artificial Intelligence Versus Natural Intelligence, 537 
Application Case 12.2. Automatic Speech Recognition in Call Centers, 539 
Application Case 12.3. Agents for Travel Planning at USC, 541 

12.4. Basic Concepts of Expert Systems, 542 

Technology Insights 12.2. Sample Session of a Rule-Based ES, 545 
Application Case 12.4. Expert System Helps in Identifying Sport Talents, 546 

12.5. Applications of Expert Systems, 546 
Application Case 12.5. Sample Applications of ES, 547 

12.6. Structure of Expert Systems, 550 

Application Case 12.6. A Fashion Mix-and-Match Expert System, 552 

12.7. Knowledge Engineering, 553 

Technology Insights 12.3. Difficulties in Knowledge Acquisition, 555 

12.8. Problem Areas Suitable for Expert Systems, 564 

Application Case 12.7. Monitoring Water Quality with Sensor-Driven Expert Systems, 565 

12.9. Development of Expert Systems, 566 

12.10. Benefits, Limitations, and Critical Success Factors of Expert Systems, 569 



Application Case 12.8. Banner with Brains: Web-Based ES for Restaurant Selection, 573 

Application Case 12.9. Rule-Based System for Online Consultation, 573 

Technology Insights 12.4. Automated and Real-Time Decision Systems, 574 

Chapter Highlights, 575 

Key Terms, 576 

Questions for Discussion, 576 

Exercises, 577 

End of Chapter Application Case: Business Rule Automation at Farm Bureau Financial Services, 577 
References, 578 

Chapter 13. Advanced Intelligent Systems, 580 

13.1. Opening Vignette: Machine Learning Helps Develop an Automated Reading Tutoring Tool, 581 

13.2. Machine-Learning Techniques, 582 

13.3. Case-Based Reasoning, 585 

Application Case 13.1. A CBR System for Optimal Selection and Sequencing of Songs, 590 

13.4. Genetic Algorithms and Developing GA Applications, 593 

Application Case 13.2. Genetic Algorithms Schedule Assembly Lines at Volvo Trucks North America, 600 
Technology Insights 13.1. Genetic Algorithm Software, 600 

13.5. Fuzzy Logic and Fuzzy Inference Systems, 601 

13.6. Support Vector Machines, 606 

13.7. Intelligent Agents, 613 

Technology Insights 13.2. Intelligent Agents, Objects, and ES, 617 

13.8. Developing Integrated Advanced Systems, 622 
Application Case 13.3. International Stock Selection, 623 

Application Case 13.4. Hybrid ES and Fuzzy Logic System Dispatches Trains, 625 

Chapter Highlights, 625 

Key Terms, 626 

Questions for Discussion, 627 

Exercises, 627 

End of Chapter Application Case: Improving Urban Infrastructure Management with Case-Based Reasoning, 628 
References, 629 

Part VI. Implementing Decision Support Systems and Business Intelligence, 633 
Chapter 14. Management Support Systems: Emerging Trends and Impacts, 634 

14.1. Opening Vignette: Coca-Cola’s RFID-Based Dispenser Serves a New Type of Business Intelligence, 635 

14.2. RFID and New BI Application Opportunities, 636 

14.3. Reality Mining, 641 

14.4. Virtual Worlds, 644 

Technology Insights 14.1. Second Life as a Decision Support Tool, 645 

14.5. The Web 2.0 Revolution, 649 

14.6. Virtual Communities, 650 

14.7. Online Social Networking: Basics and Examples, 653 

Application Case 14.1. Using Intelligent Software and Social Networking to Improve Recruiting Processes, 656 

14.8. Cloud Computing and BI, 658 

14.9. The Impacts of Management Support Systems: An Overview, 659 

14.10. Management Support Systems Impacts on Organizations, 661 

14.1 1. Management Support Systems Impacts on Individuals, 664 

14.12. Automating Decision Making and the Manager’s Job, 665 

14.13. Issues of Legality, Privacy, and Ethics, 667 

14.14. Resources, Links, and the Teradata University Network Connection, 671 
Chapter Highlights, 671 

Key Terms, 672 
Questions for Discussion, 672 
Exercises, 672 

End of Chanter Application Case: Continental Continues to Score with Data Warehouse, 674 



Glossary, 678 
Index, 690 




_s e_r _ _na _m e j_S ha_ne_ JLj_n _d_o 

No part of any book may be reproduced or transmitted by any means without the publisher's prior permission. Use (other than qualified fair use) in violation of the law or Terms 
of Service is prohibited. Violators will be prosecuted to the full extent of the law. 



Editorial Director * SaUy Yagan 
Editor in < Uiiefs Eric Sven disen 
Executive Editor: Bob Horan 
Editorial Project Manager Kelly Laftus 
Editorial Assistant! Jason C.ikano 
Director of Marketing: Patrice Jones 
Senior Marketing Manager: Anne Fahlgren 
Marketing Af»l*mrui Melinda Jenson 
Senior Managing Editor: Judy Leale 
Senior Production Project Mm^gcn 
Kanityn Holland 

Senkw Uperallons Supervisor! .Arnold Vila 
Operations Specialist: llene Kahn 



Art Dircctori Jane Conte 

Cover Designer* liruce Kenselaar 

Manager, Rights and Permissions: Shannon Barbe 

Manager, Cover Visual Research & FenolsslQfUt 

Karen Saruitar 

Cover Arts Getty Images. Inc. 

Media Project Manager: Lisa Rinaldi 
Full- Service Project Managements 
Sharon Ardersorv BookMasteis. Inc. 

Composition: Integra 
Primcr/Blttfert Hamilton Printing Co, 

Cover Primers Lehigh-Fhoenix Coior/Hagerstown 
Text Font: 10^12 Gammond 



Credits and acknowledgments borrowed from other sources and reproduced, with pet mission, In this textbook 
appear on appropriate page within text. 



Microsoft® and Windows® are registered trademarks of the Microsoft Corporation in the ELSA, and other 
countries. Screen shots and Icons reprinted with permission from tire Microsoft Corporation. This book Is not 
sponsored or endorsed Ijy or affiliated w ith the Microsoft Corporation. 



Copyright 2011, 20OT 2005* 2001, 199» Pearson Eclucaihm. Inc., publishing as Prentice Flail, One 
Lake Street, Upper Saddle River New Jersey 074S8. All rights reserved. Manufactured In the United States 
of America. This publication Is protected by Copyright, and permission should be obtained from the publisher 
prior to any prohibited reproduction, storage in a retrieval system, or trananlssloii in any form or by any 
means r electronic, mechanical, photocopying, recording, or likewise. To obtain permission! si to use material 
from this work, please submit a written request to Pearson Education, Inc.. Permissions Department, One Lake 
Street, Upper Saddle River, New Jersey 07458. 



Many of the designations by manufacturers and seller to distinguish their products are claimed as trademarks. 
Where those designations appear in this book, and the publisher was aware of a trademark claim, the 
designations have been printed in initial caps or all caps. 



library of Congress Cataloging- in-Puirikatkm Data 
Turban, Efraim 

Decision support and business intelligence systems/ Efraim Turban, Ramesh Shaida, Duisun Delen. — 9th ed. 
p. cm. 

Rev. ed, of: Decision support and business intelligence s^ems/Efraim Turban [et al l, 8th ed. c2QQ7. 
Includes bibliographical references and index. 

ISBN 9780-1 3-6 10729-3 

1. Management — Data processing. 2. Decision support systems, 3- Expert systems (Computer science) 

4. Business intelligence, I, Sharda, Ramesh, IL Delen, Duisun. QL Title. IV, Title: Derision support 
and business intelligence systems. 

HD 3 G. 2 T 87 2011 
65&4-O30285-dc22 

200904Q366 

10 987654321 



Prentice Hall 

is an imprint of 



PEARSON 



www. pea reonh ighered.co m 



ISBN 10: 0-1 3-6107 29-X 

ISBN 13: 978-0-13-610729-3 





User name: Shane Undo Book: Decision Support and Business Intelligence Systems, Ninth Edition Page: iii_ 

No part of any book may be reproduced or transmitted by any means without the publisher's prior permission. Use (other than qualified fair use) in violation of the law or Terms 
of Service is prohibited. Violators will be prosecuted to the full extent of the law. 



Dedicated to our spouses and children with love 

— The Authors 



^°J^..^fj?J°.n^y.ER9.fL3P^.?.iS.P.^?..l!lt.?.!!i9.SnS.?_55!5£S!I l li.!lli!ltJL§.4!iL9H, £.52S.U. v . 

No part of any book may be reproduced or transmitted by any means without the publisher's prior permission. Use (other than qualified fair use) in violation of the law or Terms 
of Service is prohibited. Violators will be prosecuted to the full extent of the law. 



ABOUT THE AUTHORS 



Efraim Turban (M.B.A., Ph.D., University of California, Berkeley) is a visiting scholar at 
the Pacific Institute for Information System Management, University of Hawaii. Prior to 
this, he was on the staff of several universities, including City University of Hong Kong; 
Lehigh LTniversity; Florida International University-, California State University, Long 
Beach; Eastern Illinois University, and the University of Southern California. Dr. Turban is 
the author of more than 100 refereed papers published in leading journals, such as 
Management Science, MIS Quarterly, and Decision Support Systems. He is also the author 
of 20 books, including Electronic Commerce ; A Managerial Perspective and Information 
Technology for Management. He is also a consultant to major corporations worldwide. 
Dr. Turban’ s current areas of interest are Web-based decision support systems, social 
commerce and collaborative decision nuking. 

Ramesh Sharda (M.B.A., Ph.D., LIniversity of Wisconsin-Mad ison) is director of 
the Institute for Research in Information Systems (IRIS), ConocoPhiilips Chair of 
Management of Technology, and a Regents Professor of Management Science and 
Information Systems in die Spears School of Business Administration at Oklahoma State 
University (OSU). More than 100 papers describing his research have been published in 
major journals, including Management Science, Information Systems Research, Decision 
Support Systems , and Journal of MIS, He cofounded the AIS SIG on Decision Support 
Systems and Knowledge Management (SIGDSS). Dr. Sharda serves on several editorial 
boards, including those of INFORMS Journal on Computing , Decision Support Systems , 
and ACM Transactions on Management Information Systems. His current research inter- 
ests are in decision support systems, collaborative applications, and technologies for 
managing information overload. Dr. Sharda is also a cofounder of iTradeFair.com, a com- 
pany that produces virtual trade fairs. 

Dursun Delen (Ph.D, Oklahoma State University) is an Associate Professor of 
Management Science and Information Systems in the Spears School of Business at 
Oklahoma State University (OSU). Prior to his appointment as an assistant professor at 
OSLT in 2001, he worked for Knowledge Based Systems Inc., in College Station, Texas, as 
a research scientist for 5 years, during which he led a number of decision support and 
other information systems research projects funded by federal agencies such as the 
Department of Defense, NASA, the National Institute of Standards and Technology 
(NIST), and the Department of Energy. His research lias appeared in major journals, 
including decision support systems, communications of the ACM \ computers and opera- 
tions research, computers in industry , journal of production operations management ? 
Artificial Intelligence in Medicine , and Expert Systems with Applications, among others. 
With Professor David Olson be recently published a book on advanced data mining tech- 
niques. He is an associate editor for the International Journal of RF Technologies: 
Research and Applications and serves on the editorial boards of the Journal of 

Information and Knowledge Management, International Journal of Intelligent 

Information Technologies, Journal of Emerging Technologies in Web Intelligence , and 
International Journal of Sendee Sciences. His research and teaching interests are in deci- 
sion support systems, data and text mining, knowledge management, business intelli- 
gence, and enterprise modeling. 



IV 



User name: Shane Undo Book: Decision Support and Business Intelligence Systems, Ninth Edition Pa ge : xv^ 

No part of any book may be reproduced or transmitted by any means without the publisher's prior permission. Use (other than qualified fair use) in violation of the law or Terms 
of Service is prohibited. Violators will be prosecuted to the full extent of the law. 



PREFACE 



We are experiencing major growth in the use of computer-based decision support. 
Companies such as IBM Oracle, Microsoft, and others are creating new organizational 
units focused on analytics that help businesses become more effective and efficient in their 
operations. As more and more decision makers become computer and Web literate, they 
are using more computerized tools to support their work. The field of decision support 
systems (DSS)/business intelligence (BI) is evolving from its beginnings as primarily a 
personal-support tool and is quickly becoming a shared commodity across organizations. 

The purpose of this book is to introduce the reader to these technologies, which we call, 
collectively, management support systems (MSS). The core technology is BL In some circles, it 
is also referred to as analytics. We use these terms interchangeably. This book presents the fun- 
damentals of the techniques and the manner in which these systems are constructed and used. 

Most of die specific improvements made in this ninth edition concentrate on three areas: 
BI, data mining, and automated decision support (ADS ). Despite the many changes, we have 
preserved die comprehensiveness and user friendliness that have made die text a market 
leader. We have also reduced die book's size by eliminating generic material and by moving 
material to die Web site. Finally, we present accurate and updated material that is not available 
in any other text. We first describe die changes in the ninth edition and return to expanding 
on die objectives and coverage later in die Preface. 



WHAT'S NEW IN THE NINTH EDITION? 

Widi die goal of improving die text, this ninth edition makes several enhancements to die 
major changes in the eighth edition. The last edition transformed the book from the tradi- 
tional DSS to BI and fostered die tight linkage with the Tend at a University Network (TUN). 
These changes have been retained. The new ? edition lias many timely additions, and dated 
content has been deleted. The following major specific changes have been made: 

* New chapters. The following chapters have been added: 

Chapter 7, “Text and Web Mining. ” Tills new' chapter explores tw o of die most 
popular business analytics tools in a comprehensive, yet easy-to-understand, w r ay. 
The chapter provides a wide variety of Application Cases to make die subject inter- 
esting and appealing to die intended audience. [85% new r material] 

Chapter 14, “management support systems: entering trends and impacts. ” 
This chapter examines several new r phenomena that are already changing or are likely 
to change decision support technologies and practices — RFID, virtual worlds, cloud 
computing, social networking, Web 2.0, virtu al communities, and so on. It also updates 
some coverage from die last edition on indi vidu al/orga nizationaLsocie tal impacts of 
computerized decision support. [80% new material] 

* Streamlined coverage. W r e have made die lxx>k shorter by keeping die most 
commonly used content. We also reduced the preformatted online content so diat 
die book does not appear too dependent on diis content. Instead, we will use a 
Web site to provide updated content and links on a regular basis. We reduced the 
number of references in each chapter. Specifically, w r e streamlined the introductory 
coverage of business intelligence and data mining by deleting Chapter S and instead 
putting some of that content in Chapter 1. Widi this change, die reader can get an 
overview of the overall content dirough Chapter 1 — both decision support and BI 
technologies. This overview can prepare a student to begin thinking about a term 
project in either area (should the instructor require it) right from the beginning of 



XVI 
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the term. The details of DSS are examined in Chapters 2 through 4, and BI topics 
begin with Chapter 5- We deleted the chapters that were available as online chap- 
ters w ith the last edition and incorporated some of that content into this edition. 

* New author leant . This edition includes one new author and an expanded role 
for an author from the last edition. Building upon the excellent content that has 
l>een prepared by die audiors of the previous edition (Turban, Aronson, Liang, and 
Sharda), this ed ition was revised primarily by Rallies h Shard a and Dursun Delen. 
Bodi Rainesh and Dursun have w r orked extensively in DSS and data mining and 
have industry" as well as research experience. Dave King (JDA Systems), a coauthor 
of The Strategy Gap (a book on corporate performance management) contributed 
Chapters, “Business Performance Management.” 

* All new figures far PowerPoint, Although die figures in die print edition have 
been retained from previous editions and new figures added for the new" content, ail 
die figures have been redrawn in color and are available through die image library" 
for use in Pow r erPoint presentations. 

* A live update Web site. Adopters of die textbook will have access to a Web site 
diat will include links to new r s stories, software, tutorials, and even YouTube videos 
related to topics covered in die book. 

* Revised and updated content. Almost all of the chapters have new" opening 
vignettes and closing cases that are based on recent stories and events. For example, 
die closing case at die end of Chapter 2 asks the students to apply Simon’s decision- 
making phases to better understand the current economic conditions caused by die 
subprime mortgage mess in die Linked States. In addition, Application Cases through- 
out the book have been updated to include recent examples of applications of a 
specific technique/model. New r Web site links have been added diroughour die book. 
We also deleted many older product links and references. Finally, most chapters have 
new" exercises, Internet assignments, and discussion questions throughout. 

Other specific changes made to die ninth edition are summarized next: 

* Chapter 3 includes a major DSS software section to introduce The Planners Lab soft- 
ware. This software builds upon a DSS software tool diat was very popular in the 1980s 
and 1990s. The PC-based version of the software is available for free to academics. The 
chapter includes a concise introduction to this software and several exercises to help 
students leam to use the DSS builder software. This section was contributed by 
Dr. Jerry Wagner of University of Nehraska-Omaha and the founder of Planners Lab. 

* Giapter 4 brings back a brief coverage of analytic hierarchy process (AHP ) and also 
introduces some free /inexpensive pairwise ratings software that die students can 
use. In addition, all die Microsoft Excel-related coverage has been updated To work 
with Microsoft Excel 2007. 

* Chapter 5 presents an in-depth, comprehensive discussion of data mining. The presen- 
tation of the material in this chapter follows a methodical approach ihat corresponds to 
die standardized process used for data-mining projects. Compared to the correspon- 
ding chapter in the eighth edition, tills chapter has been entirely rewritten to make it 
an easy"-ro-use digest of information for data mining. Specifically, it excludes text and 
Web mining (wdiich are covered in a separate chapter) and significantly expands on 
data -milling methods and methodologies. 

* Chapter 6 provides detailed coverage on artificial neural networks (ANN) and their use 
in managerial decision making. The most popular ANN architectures are described in 
detail: their differences as well as their uses for different types of decision problems are 
explained. A new section on die explanation of ANN models via sensitivity" analysis lias 
been added to this chapter. 

* Chapter 7 is a mostly new r chapter, as described earlier. 
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* Chapters 8 and 10 through 13 have lueen updated to include new Technology Insights, 
Application Cases, and updated text* as appropriate, For example, Chapter 13 now 
includes coverage of newer techniques, such as fuzzy inference systems, support 
vector machines, and intelligent agents. 

* Chapter 9 is a new chapter that combines material from multiple chapters in the 
previous edition. Besides streamlining and updating the coverage through a new 
opening vignette, a new closing case, and discussions throughout, it Includes new 
sections on key performance Indicators (KPI), operational metrics, Lean Six Sigma, 
payoff of Six Sigma, and a section on 13PM architecture. 

* Chapter 14 is a mostly new chapter, as described earlier. 

We have retained many of the enhancements made in the last edition and updated 
the content. These are summarized next: 

* Links to Teradata University Net work (TUN). Most chapters include links to 
TUN (teradataunJversitynetwork.com). The student side of die Teradata site 
(Teradata Student Network [TSN]; teradatastudentnetwor k.com ) mainly includes 
assignments for students. A visit to TSN allows students to read eases, view Web 
seminars, answer questions, search material, and more. 

* Fewer boxes, better organized. We reduced the number of boxes by more than 
50 percent. Important material was incorporated in the text. Only rwo types of 
boxes now exist: Application Cases and Technology Insights, 

* Book title. We retained the changed title of the book — Decision Support and 
Business Intelligence Systems. 

* Sop ware support. The TUN Web site provides software support at no charge. It 
also provides links to free data mining and other software. In addition, die site pro- 
vides exercises in the use of such software. 

OBJECTIVES AND COVERAGE 

Organizations can now easily use intranets and the Internet to deliver high- value 
performance-analysis applications to decision makers around die w r orld. Corporations reg- 
ularly develop distributed systems, intranets, and extranets that enable easy access to data 
stored in multiple locations, collaboration, and communication worldwide. Various informa- 
tion systems applications are integrated with one another and/or with other Web-based 
systems. Some integration even transcends organizational boundaries, Managers can make 
better decisions because they have more accurate information at their fingertips. 

Today's decision support tools utilize the Web for their analysis, and they use 
graphical user interfaces that allow decision makers to flexibly, efficiently, and easily 
view and process data and models by using familiar Well browsers. The easy-to-use and 
readily av aila ble capabilities of enterprise informa jinn, knowledge, and other advanced 
systems have migrated to die PC and personal digital assistants (PDAs). Managers com- 
municate with computers and the Web by using a variety of handheld wireless devices, 
including mobile phones and PDAs. These devices enable managers to access important 
information and useful tools, communicate, and collaborate. Data warehouses and dieir 
analytical tools (e.g., online analytical processing [OLAP], data mining) dramatically 
enhance information access and analysis across organizational boundaries. 

Decision support for groups continues to improve, with major new developments in 
groupware for enhancing collaborative work, anytime and anywhere. Artificial intelligence 
methods are improving the quality of decision support and have become embedded in 
many applications, ranging from automated pricing optimization to intelligent Web search 
engines. Intelligent agents perform routine tasks, freeing up time that decision makers can 
devote to important work. Developments in wireless technologies, organizational learning, 
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und knowledge manage mem deliver an entire organization's expertise on the solution of 
problems anytime and anywhere. 

BI, D5S, and expert systems (ES) courses and portions of courses are recommended 
jointly by the association for computing machinery (ACM), die Association for Information 
Systems (A1S), and the Association of Information Technology Professionals (ATTP. formerly 
DPMA). This course is designed to present the decision support and artificial intelligence 
components of the model curriculum for information systems; it actually covers more than the 
cumculum recommends. The text also covers the decision support and artificial intelligence 
components of the Master of Science Information Systems (MSI5) 2000 Model Curriculum draft 
(see acm,ory;/cxhH:atioiL / ciiJxiciilaJitml#jVlSIS2000). Another objective is to provide prac- 
ticing managers with die foundations and applications of hi, group support systems (GSS), 
knowledge management* ES, data mining* intelligent agents, and other intelligent systems. 

The theme of diis rev ised edition is BI and analytics for enterprise decision support. 
In addition to traditional decision support applications, this edition expands the reader’s 
understanding of the world of the Web try providing examples, products, services, and 
exercises and by discussing Web-related issues diroughout the text. We highlight Web 
intelligence /Web analytics, which parallel Bi/business analytics (BA) for e-commerce and 
other Web applications. The book is supported by a Web site (peafsonliighered.com/ 
turban), which provides some online files. We will also provide links to software tutori- 
als through a sjxKrial section of the Web site. 

THE SUPPLEMENT PACKAGE: PRENHALL.COM/TURBAN 

A comprehensive and flexible technology-support package is available to enhance die 
teaching and learning experience. The following instructor and student supplements are 
available on die book's Web site, pearsonhlghered.com/turbaii; 

■ Instructor’s Manual The Instructor’s Manual includes learning objectives for the 
entire course and for each chapter, answers to the questions and exercises at the end 
of each chapter, and teaching suggestions (including instructions for projects). The 
Instructor’s Manual is available on the secure faculty section of pearsonliighcred 
.com/ turban 

* Test item fife ami Test Gen Software. The Test Item File ls a comprehensive 
collection of true/ false, multiple- choice, fill-in-the-blank, and essay questions. 
The questions are rated by difficulty level, and the answers are referenced by hook 
page number. The Test Item File is available in Microsoft Word and in die comput- 
erized fonn of Prentice Hall TestGen TestGen is a comprehensive suite of tools for 
resting and assessment. It allows Lnstfuctors to easily create and distribute tests for 
dieir courses, either by printing and distributing through traditional methods or by 
online delivery via a local area network (LAN) server. TestGen features wizards that 
assist in moving dirough the program, and die software is backed with full technical 
support. Both the Test Item File and test gen software are available on die secure faculty 
section of pcarson highercclconi/ turban 

* PowerPoint slides. PowerPoint slides are available that illuminate and build on 
key concepts in the text. Faculty can download the PowerPoint slides from 

pearsonliiglieretI.com/ turban. 

* Materials for your online course. Pearson Prentice Hall supports our adopters 
using online courses by providing files ready for upload into Blackboard course 
management systems for testing, quizzing, and other supplements. Please contact 
your local Pearson representative for further information on your particular course. 
In addition, a blog site ’will include continuous updates to each chapter including 
links to new material and related software. It will be available through the text 
web site. 
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1 Note that Web site URLs are dynamic. As this book went to press, we verified that all the cited Web sites were 
active and valid. Web sites to which we refer in the text sometimes change or are discontinued because compa- 
nies change names, are bought or sold, merge, or fall Sometimes W'eb sites are down for maintenance, repair, 
or redesign. Most organizations have dropped the initial “www" designation for thefr sites, but some still use it. 
If you have a problem connecting to a Web site that we mention, please be patient and simply run a Web search 
to try to identify the new site. Most times, the new site can be found quickly. We apologize in advance for tills 
inconvenience. 
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PART 



I 



Decision Support and 
Business Intelligence 



LEARNING OBJECTIVES FOR PART I 

1 Understand the complexity of today’s business 4 Learn the major frameworks of computerized 

environment decision support: decision support systems 

2 Understand the foundations and key issues (DSS) and business intelligence (BI| 

of managerial decision making 

3 Recognize the difficulties in managerial 
decision making today 



This book deals with a collection of computer technologies that support managerial work — 
essentially, decision making. These technologies have had a profound impact on corporate strategy, 
performance, and competitiveness. These techniques are also strongly connected to the Internet, 
intranets, and Web tools, as shown throughout the book. In Part I, we provide an overview of the 
whole book in one chapter. We cover several topics in this chapter. The first topic is managerial 
decision making and its computerized support; the second is frameworks for decision support. 

We then introduce business intelligence. We also provide brief coverage of the tools used and their 
implementation, as well as a preview of the entire book. 
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CHAPTER 




Decision Support Systems 
and Business Intelligence 



LEARNING OBJECTIVES 

1 Understand today’s turbulent business 
environment and describe how organizations 
survive and even excel in such an environment 
(solving problems and exploiting opportunities) 

2 Understand the need for computerized support 
of managerial decision making 

3 Understand an early framework for managerial 
decision making 

T Learn die conceptual foundations of the 

decision support systems (DS5 1 ) methodology 



5 Describe the business intelligence (BI) 
methodology and concepts and relate them 
to DSS 

6 Describe the concept of work systems and 
its relationship to decision support 

7 List die major tools of computerized decision 
support 

8 Understand die major issues in implementing 
computerized support systems 



T he business environment (climate) is constandy changing, and it is becoming more and more 
complex. Organizations, private and public, are under pressures that force them to respond 
quickly to changing conditions and to be innovative in the way they operate. Such activities 
require organizations to be agile and to make frequent and quick strategie f tactical , and operational 
dtCi&iGfiSj SGmG Gi wiiiCii tile VGFy CGmpiGX. Making SiiCii CiGCiSiGPiS liiaV rGquiTG Considerable iLuiGuiiiS 
of relevant data, information, and knowledge. Processing these, in die framework of the needed 
decisions, must be done quickly, frequently in real time, and usually requires some computerized 
support. 

This book is about using business intelligence as computerized support for managerial decision 
making. It concentrates both on die theoretical and conceptual foundations of decision support, as well as 
on the commercial tools and techniques diat are available. This introductory chapter provides more details 



2 



1 The acronym DSS Is treated as both singular and plural throughout this book. Similarly, other acronyms, such 
as MIS and G&F, designate both plural and singular forms. 
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of these topics as well as an overview of the book. This chapter has the following 
sections: 

1.1 Opening Vignette: Norfolk Southern Uses Business Intelligence for Decision 
Support to Reach Success 

1.2 Changing Business Environments and Computerized Decision Support 

1.3 Managerial Decision Making 

1 .4 Computerized Support for Decision Making 

1.5 An Early Framework for Computerized Decision Support 

1.6 The Concept of Decision Support Systems (DSS) 

1 .7 A Framework for Business Intelligence (BI) 

1.8 A Work System View r of Decision Support 

1.9 The Major Tools and Techniques of Managerial Decision Support 

1.10 Plan of die Book 

1.11 Resources, Links, and die Teradata University Network Connection 



11 OPENING VIGNETTE: NORFOLK SOUTHERN USES BUSINESS INTELLIGENCE 
FOR DECISION SUPPORT TO REACH SUCCESS 

There- are four Urge freight railroads in the United States, and Norfolk Southern is one of them. 
Each day, the company moves approximately 500 freight trains across 21,000 route miles in 
22 eastern states, the District of Columbia, and Ontario, Canada, Norfolk Southern manages more 
than $26 billion in assets and employs over 30,000 people. 

For more than a century, the railroad industry was heavily regulated, and Norfolk Southern 
and its predecessor railroads made money by managing their costs. Managers focused on opti- 
mizing the use of railcars to get the most production out of their fixed assets. Then, in 1930, the 
industry v™ puddly which cpcncd up opportunities for mergers sod showed 

companies to charge rates based on service and enter Into contracts with customers. On-time 
delivery became an important factor in die industry. 

Over time, Norfolk Southern responded to these industry c hinges by becoming a “scheduled 
railroads’ This meant that die company would develop a fixed set of train schedules and a fixed 
set of connections for cars to go between trains and yards. In this w^y, managers could predict 
when they could get a shipment to a customer. 

Norfolk Southern has always used a variety of sophisticated systems to run its business. 
Becoming a scheduled railroad, however, required new systems that w r ould first use statistical 
models to determine the best routes and connections to optimize railroad performance, and then 
apply the models to create the plan that would actually run the railroad operations. These new" 
systems were called TOP, short for Thoroughbred Operating Plan; TOP was deployed in 2002. 

Norfolk Southern realized that it w r as not enough to mn the railroad using TOP — it also had 
to monitor and measure its performance against the TOP plan. Norfolk Southern’s numerous sys- 
tems generate millions of records about freight records, railcars, train GPS information, train fuel 
levels, revenue information, crew management, and historical tracking records. Unfortunately, 
the company w r as not able to simply tap into this data without risking significant impact on the 
systems’ petformance. 

Back in 1995 ^ the company invested in a 1 -terabyte Teradata data warehouse, which is a central 
repository of historical data. It is otganized in such a way that the data is easy to access (using a Web 
brow r ser> and can be manipulated for decision support. The warehouse data comes from the systems 
that mn the company (Le., source systems), and once the data is moved from the source systems to 
the warehouse users can access and use the data w ithout risk of impacting operations. 

In 2002, the data warehouse became a critical component of TOP. Norfolk Southern built a 
TOP dashboard application that pulls data from the data warehouse and then graphically depicts 
actual performance against the trip plan for both train performance and connection perfomiance. 
The application uses visualization technology so that field managers can more easily interpret 
the large volumes of data (e.g., there were 160,000 weekly connections across the network). The 
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4 Fart I * Decision Support and Business Intelligence 

number of missed connections has decreased by 60 percent since the application was imple- 
mented. And, in the past 5 years, railcar cycle time has decreased by an entire day, which trans- 
lates into millions of dollars in annual savings. 

Norfolk Southern has an enterprise data warehouse , w r hich means that once data is placed 
in the warehouse, it is available across the company, not just for a single application. Although 
train and connection performance data is used for the TOP application, the company has been 
able to leverage that data for all kinds of other purposes. For example. the Marketing Department 
has developed an application called accessNS, which was built for Norfolk Southern customers 
who want visibility into Norfolk Southern's extensive transportation network. Customers want to 
know w r heie their shipments are “right now 1 ' — and at times they want historical information: 
Where did my shipment come from? How long did it take to arrive? What were the problems 
along die route? 

accessNS allows more than 14,500 users from 8,000 customer organizations to log in and 
access predefined and custom reports about their accounts at any time. Users can access current 
data, which is updated houriy, or they can look at data from the past 3 years. accessNS provides 
alerting and RSS feed capabilities; in fact, 4,500 reports are pushed to users daily. The self-service 
nature of accessNS has allowed Norfolk Southern to give customers what they want and also 
reduce the number of people needed for customer service. In fact, without accessNS, it would 
take approximately 47 people to support the current level of customer reporting. 

Departments across the company — from Engineering and Strategic Planning to Cost and 
Human Resources — use the enterprise data warehouse. One interesting internal application was 
developed by Human Resources. Recently, the department needed to- determine where to locate 
its field offices in order to best meet the needs of Norfolk Southern's 30,000+ employees. By 
combining employee demographic data (e.g., zip codes) w r ith geospatial data traditionally used 
by die Engineering Group, Human Resources was able to visually map out the employee popu- 
lation density, making it much easier to optimize services offices locations. 

Today, the Norfolk Southern data warehouse has grow r n to a 6-terabyte system that manages 
an extensive amount of information about the company’s vast network of railroads and shipping 
services. Norfolk Southern uses the data warehouse to analyze trends, develop forecasting 
schedules, archive records, and facilitate customer self-service. The data warehouse provides 
information to over 3*000 employees and over 14,000 external customers and stakeholders. 

Norfolk Southern was the first railroad to offer self-service business intelligence, and its 
innovation is setting an example that other railroads have followed. The company was also one 
of die first railroads to provide a large variety of historical data to external customers. 

Questions for the Opening Vignette 

1, How' are information systems used at Norfolk Southern to support decision making? 

2. What type of information is accessible through the visualization applications? 

3* What type of information support is provided through accessNS? 

4. How does Norfolk Soudiern use the data warehouse for HR applications? 

5- Can the same data warehouse lie used for business intelligence and optimization applications? 

What We Can Learn from This Vignette 

This vignette show's that data warehousing technologies can offer a player even in a mature 
industry the ability to attain competitive advantage by squeezing additional efficiency from its 
operations. Indeed, in many cases, this may be the major frontier to explore. Getting more out of 
a company's assets requires more timely and detailed understanding of its operations, and the 
ability to use that information to make better decisions. We will see many examples of such 
applications throughout this book. 

Additional resources about this vignette are available on the Teradata University Network, 
w r hich is described later in the chapter. These include other papers and a podcast tided “Norfolk 
Southern Uses Teradata Warehouse to Support a Scheduled Railroad." 

Contributed by Professors Barbara Wixom (University of Virginia), Hugh Watson (University 
of Georgia), and Jeff Hoffer (University of Dayton). 
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Chapter t * Decision Support Systems and Business Intelligence 5 

1.2 CHANGING BUSINESS ENVIRONMENTS AND COMPUTERIZED 
DECISION SUPPORT 

The opening vignette illustrates how a global company excels in a mature but competitive 
market. Companies are moving aggressively to computerized support of their operations. 

To understand why companies are embracing computerized support, including business 
intelligence, we developed a model called the Business Pressures-Responses-Support 
model, which is shown in Figure 1.1. 

The Business Pressure s-Responses-Support Model 

The Business Pressures-Res ponses— Support mode), as its name indicates, has three com- 
ponents: business pressures that result from today's business climate, responses (actions 
taken) by companies to counter the pressures (or to take advantage of the opportunities 
available in the environment), and computerized support that facilitates the monitoring of 
the environment and enhances the response actions taken by organizations. 

THE BUSINESS ENVIRONMENT Hie environment in which organizations operate today is 
becoming more and more complex. This complexity creates opportunities on the one 
hand and problems on the other. Take globalization as an example. Today, you can eas- 
ily find suppliers and customers in many countries, which means you can buy cheaper 
materials and sell more of your products and sendees; great opportunities exist. However, 
globalization also means more and stronger competitors. Business environment factors 
can be divided into four major categories: markets, consumer demands, technology t and 
societal. These categories are summarized in Table 1.1. 

Note that die intensity of most of these factors increases with time, leading to more 
pressures, more competition, and so on. In addition, organizations and departments 
within organizations face decreased budgets and amplified pressures from top managers 
to increase performance and profit. In this kind of environment, managers must respond 
quickly, innovate, and he agile. Let's see how they do it, 

ORGANIZATIONAL RESPONSES: BE REACTIVE, ANTICIPATIVE, ADAPTIVE, AND 

PROACTIVE Both private and public organizations are aware of today’s business envi- 
ronment and pressures. They use different actions to counter die pressures. Vodafone 



Decisions and 
Support 




FIGURE 1.1 The Business Pressures-Ttesponses-Support Model 
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TABLE 1.1 Business Environment Factors That Create Pressures on Organizations 



Factor 


Description 


Markets 


Strong competition 
Expanding global markets 
Booming electronic markets on the Internet 
Innovative marketing methods 
Opportunities for outsourcing with IT support 
Need for real-time, on-demand transactions 


Consumer demands 


Desire for customization 




Desire for quality, diversity of products, and speed of delivery 
Customers getting powerful and less loyal 


Technology 


More innovations, new products* and new services 
Increasing obsolescence rate 
Increasing information overload 
Social networking, Web 2.0 and beyond 


Societal 


Growing government regulations and deregulation 

Workforce more diversified, older, and composed of more women 

Prime concerns of homeland security and terrorist attacks 

Necessity of Sarbanes-Oxley Act and other reporting -related legislation 

Increasing social responsibility of companies 

Greater emphasis on sustainability 



New Zealand Ltd (Krivda, 2008 L for example, aimed to BI to improve communication 
and to support executives in its effort to retain existing customers and Increase revenue 
from these customers (see case at the end of this chapter). Managers may cake other 
actions, including the following: 

• Employ strategic planning, 

• Use new and innovative business models. 

• Restrucfrire business processes. 

• Participate in business alliances. 

• Improve corporate information systems. 

• Improve partnership relationships. 

• Encourage innovation and creativity. 

• Improve customer service and relationships. 

• Move to electronic commerce (e-commerce). 

• Move to make-to-order production and on-demand manufacturing and services. 

• Use new FT to improve communication, data access (discovery of information), and 
collaboration, 

• Respond quickly to competitors' actions (e.g., in pricing, promotions, new products 
and services ). 

• Automate many tasks of white-coliar employees. 

• Automate certain decision processes, especially those dealing with customers. 

• Improve decision making by employing analytics. 

Many, if not all, of these actions require some computerized support. These and other 
response actions are frequently facilitated by computerized DSS. 

CLOSING THE STRATEGY GAP One of the major objectives of computerized decision sup- 
port is to facilitate dosing the gap between the current performance of an organization 
and its desired performance, as expressed in its mission, objectives, and goals, and the 
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Chapter I * Decision Support Systems and Business Intelligence 7 

strategy to achieve diem. In order to understand why computerized support is needed 
and how it is provided, especially for decision-making support, let’s look at managerial 
decision malting. 



Section 1*2 Review Questions 

1* list die components of and explain the Business Pressures-Responses-Support model. 

2* 'What are some of the major factors in today’s business environment? 

3- What are some of the major response activities that organizations take? 

1.3 MANAGERIAL DECISION MAKING 

Management is a process by which organizational goals are achieved by using 
resources. The resources are considered inputs, and attainment of goals is viewed as 
the output of die process. The degree of success of die organization and the manager 
is often measured by the ratio of outputs to inputs. This ratio is an indication of the 
organization s productivity, which is a reflection of the organizational and mana- 
gerial performa nee. 

The level of productivity or the success of management depends on the perform- 
ance of managerial functions, such as planning, organizing, directing, and controlling. 
To perform their functions, managers are engaged in a continuous process of making 
decisions. Making a decision means selecting the best alternative from two or more 
solutions. 

The Nature of Managers' Work 

Mint z berg's (2008) classic study of top managers and several replicated studies suggest 
that managers perform 10 major roles dial can lie classified into three major categories: 
interpersonal, informational, and decisional (see Table 1.2). 

To perform these roles, managers need information that is delivered efficiently and 
in a timely manner to personal computers (PCs) on their desktops and to mobile devices. 
This information is delivered by networks, generally via Web technologies. 

In addition to obtaining information necessary to better perform their roles, man- 
agers use computers directly to support and improve decision making, wiiich is a key 
task that is part of most of these roles. Many managerial activities in all roles revolve 
around decision making. Managers, especially those at high managerial levels, are prima- 
rily decision makers. We review the decision-making process next but will study it in 
more detail in the next chapter. 

The Decision-Making Process 

For years, managers considered decision makin g purely an ait — a talent acquired over 
a long period through experience (i.e., learning by trial -and -error) and by using intu- 
ition. Management was considered an art because a variety of individual styles could be 
used in approaching and successfully solving the same types of managerial problems. 
These styles were often based on creativity, judgment, intuition, and experience rather 
than on systematic quantitative methods grounded in a scientific approach. However, 
recent research suggests that companies with top managers who are more focused on 
persistent work (almost dullness) tend to outperform those with leaders whose main 
strengths are interpersonal communication skills (Kaplan et ai. f 2008; Brooks, 2009). It 
is more important to emphasize methodical, thoughtful, analytical decision making 
rather than flashiness and interpersonal communication skills. 
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TABLE 1.2 Mintzberg's 10 Managerial Roles 



Role 


Description 


Interpersonal 


Figurehead 


Is symbolic head; obliged to perform a number of routine duties 
of a legal or social nature 


Leader 


Is responsible for the motivation and activation of subordinates; 
responsible for staffing, training, and associated duties 


Liaison 


Maintains seif™ developed network of outside contacts and informers 
who provide favors and information 


Informational 


Monitor 


Seeks and receives a wide variety of special information (much of it 
current) to develop a thorough understanding of the organization 
and environment; emerges as the nerve center of the organization's 
internal and external information 


Di sse ruinator 


Transmits information received from outsiders or from subordinates to 
members of the organization; some of this information is factual, 
and some involves interpretation and integration 


Spokesperson 


Transmits information to outsiders about the organization's plans, 
policies, actions, results, and so forth; serves as an expert on the 
o rgan ization r s i ndustry 


Decisional 


Entrepreneur 


Searches the organization and its environment for opportunities and 
initiates improvement projects to bring about change; supervises 
design of certain projects 


Disturbance handier 


Is responsible for corrective action when the organization faces 
important, unexpected disturbances 


Resource allocator 


Is responsible for the allocation of organizational resources of all kinds; 
in effect is responsible for the making or approval of all significant 
organizational decisions 


Negotiator 


Is responsible for representing the organization at major negotiations 



Sources: Compiled from H. A. Mintzberg, Tbe Nature of Managerial Work, Prentice Hail. Englewood Cliffs, NT 
1980; and H, A, Mlntzberg, The Rise and Fail of Strategic Planning, The Free Press, New York, 1993 * 



Managers usually make decisions by following a four-step process (we learn more 
about these in Chapter 2): 

1. Define the problem (i.e., a decision situation that may deal with some difficulty or 
with an opportunity). 

2. Construct a model that describes the real-world problem. 

Idemiiy possible solutions to the modeled problem and evaluate the solutions. 

4. Compare, choose, and recommend a potential solution to the problem. 

To follow this process, one must make sure that sufficient alternative solutions are 
being considered, that the consequences of using these alternatives can lae reasonably 
predicted, and that comparisons are done properly. However, the environmental factors 
listed in Table LI make such an evaluation process difficult for the following reasons: 

* Technology, information systems, advanced search engines, and globalization result 
in more and more alternatives from which to choose. 

* Government regulations and die need for compliance, political instability and terror- 
ism, competition, and changing consumer demands produce more uncertainty, making 
it more difficult to predict consequences and the future. 
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Chapter t * Decision Support Systems and Business Intelligence 9 

* Other factors tire tire need to make rapid decisions, die frequent and unpredictable 
changes that make trial-and -error learning difficult* and the potential costs of mak- 
ing mistakes, 

* These environments are growing more complex every day. Therefore, making deci- 
sions today is indeed a complex task. 

Because of these trends and changes, it is nearly impassible to rely on a trial-and- 
enor approach to management t especially for decisions for which the factors shown in 
Table 1,1 are strong influences. Managers must he more sophisticated: they must use the 
new tools and techniques of their fields. Most of those tools and techniques are discussed 
in this hook. Using them to support decision making can be extremely rewarding in mak- 
ing effective decisions. In the following section, we look now at why we need computer 
support and how it is provided. 

Section 1,3 Review Questions 

1. Describe the three major managerial roles, and list some of the specific activities in each, 

2, Why have some argued that management is the same as decision making? 

3* Describe the four steps managers take in making a decision. 



1.4 COMPUTERIZED SUPPORT FOR DECISION MAKING 

From traditional uses in payroll and bookkeeping functions, computerized systems are 
now penetrating complex managerial areas ranging from the design and management of 
automated factories to the application of artificial intelligence methods to the evaluation 
of proposed mergers and acquisitions. Nearly all executives know that information tech- 
nolog}' is vital to their business and extensively use information technologies, especially 
Web- based ones. 

Computer applications have moved from transaction processing and monitoring activ- 
ities to problem analysis and solution applications, and much of the activity is done with 
Web-based technologies, BI tools such as data warehousing, data mining, online analytical 
processing (OLAP), dashboards, and the use of the Web for decision support are the corner- 
stones of today’s modem management. Managers must liave high-speed, networked infor- 
mation systems (wireline or wireless} to assist diem with their most important task: making 
decisions. Let’s look at why and how r computerized systems can help. 



Why We Use Computerized Decision Support Systems 

Today's computerized systems possess capabilities that can facilitate decision support in a 
number of ways, including the following; 



* Speedy computations, A computer enables the decision maker to perform many 

cGiiipuLmons quickly ciriu at a love cost. TuuSiy decisions are critics! m many situa- 



tions,. ranging from a physician in an emergency room to a stock trader on the trad- 
ing floor. With a computer* thousands of alternatives can be evaluated in seconds. 
Furthermore, the benefits-to-cost ratio of computers and the speed of executions are 
constantly increasing. 

* Improved communication and collaboration. Many decisions are made today 
by groups whose members may be in different locations. Groups can collaborate 
and communicate readily by using Web-based tools. Collaboration is especially 
important along the supply chain* where partners — all the way from vendors to 
customers — must share information. 

* Increased productivity of group members. Assembling a group of decision 
makers, especially experts* in one place can be costly. Computerized support can 
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10 Part I * Decision Support and Business Intelligence 

improve the collaboration process of a group and enable its members to be at dif- 
ferent locations (saving travel costs). In addition, computerized support can 
increase the productivity of staff support (e.g., financial and legal analysts). 
Decision makers can also increase their productivity by using software optimization 
tools that help determine die best way to run a business (see Chapter 4). 

* Improved data management. Many decisions involve complex computa- 
tions. Data for these can be stored in different databases anywhere in the organ- 
ization and even possibly at Web sites outside the organization. The data may 
include text, sound, graphics, and video, and they can be in foreign languages. It 
may be necessary to transmit data quickly from distant locations. Computers can 
search, store, and transmit needed data quickly, economically, securely, and 
transparently. 

* Managing giant data warehouses. Large data warehouses, like the one operated 
by Wal-Mart, contain terabytes and even petabytes of data. Computers can provide 
extremely great storage capability for any type of digital information, and diis informa- 
tion can be accessed and searched very rapidly. Special methods, including parallel 
computing, are available to organize, search, and mine the data. The costs related to 
data warehousing are declining. 

* Quality support* Computers can improve the quality of decisions made. For 
example, more data can be accessed, more alternatives can lae evaluated, forecasts 
can be improved, risk analysis can be performed quickly, and the views of experts 
(some of whom are in remote locations) can be collected quickly and at a reduced 
cost. Expertise can even be derived directly from a computer system using artificial 
intelligence methods (discussed in Part III and also Chapter 12). With computers, 
decision makers can perform complex simulations, check many possible scenarios, 
and assess diverse impacts quickly and economically. 

* Agility support Competition today is based not just on price but also on quality, 
timeliness, customization of products, and customer support. In addition, organizations 
must be able to frequently and rapidly change their mode of operation, reengineer 
processes and structures, empower employees, and innovate in order to adapt to their 
changing environments. Decision support technologies such as intelligent systems can 
empower people by allowing them to make good decisions quickly, even if they lack 
some knowledge. 

* Overcoming cognitive limits in processing and storing information. According 
to Simon (1977), the human mind lias only a limited ability to process and store infor- 
mation. People sometimes find it difficult to recall and use information in an error -free 
fashion due to their cognitive limits. The term cognitive limits indicates that an indi- 
viduals problem-solving capability is limited when a wide range of diverse information 
and knowledge is required. Computerized systems enable people to overcome their 
cognitive limits by quickly accessing and processing vast amounts of stored informa- 
tion (see Chapter 2 j. 

* Using the Since the development of the Internet and Web servers and 

tools, tli ere have been dramatic changes in how decision makers are supported. 
Most important, the Web provides (1) access to a vast body of data, information, 
and knowledge available around the world; (2) a common, user-friendly graphical 
user interface (GLIT) that is easy to learn to use and readily available- (3) ihe ability 
to effectively collaborate with remote partners: and (4) the availability of intelligent 
search tools that enable managers to find rhe information they need quickly and 
inexpensively. 

* Anywhere, any time support. Using wireless technology, managers can access 
information anytime and from anyplace, analyze and interpret it, and communicate 
with, those involved. 
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Chapter i * Decision Support Systems and Business Intelligence 11 

These and other capabilities have \ysen driving the use of computerized decision support 
since the late 1960s h but especially since the mid-1990s. Next, we present an early frame- 
work for decision support. 

Section 1,4 Review Questions 

1, How have the capabilities of computing evolved over time? 

2. List some capabilities of computing that can facilitate managerial decision making, 

3. How can a computer help overcome the cognitive limits of humans? 

4, Why is the Web considered so important for decision support' 1 



1.5 AN EARLY FRAMEWORK FOR COMPUTERIZED DECISION 
SUPPORT 

An early framework for computerized decision support includes several major concepts 
that are used in forthcoming sections and chapters of this book. Gorry and Scott-Morton 
created and used this framework in die early 1970s. and the framework then evolved into 
a new technology called DSS. 

The Gorry and Scott-Morton Classical Framework 

Gorry and Scott-Morton (1971) proposed a framework that is a 3 by-3 matrix, as shown in 
Figure 1.2. Two dimensions are die degree of structuredness and the types of control. 

DEGREE OF STRUCTUREDNESS The left side of Figure 1.2 is based on Simon's (1977) 
idea that decision-making processes fall along a continuum that ranges from highly struc- 
tured (sometimes called programmed) to highly unstructured (Le., nonprogmmmed) 



Type of Derision 


Type of Control 


Operational Managerial Strategic 

Control Control Planning 


Structured 


1 

Accounts receivable 
Accounts payable 
Order entry 


2 

Budget analysts 
Shortterm forecasting 
Personnel reports 
Make-o r-buy 


\± 

Financial management 
Investment portfolio 
Warehouse location 
Distribution systems 


Se unstructured 


K 

Production scheduling 
Inventory control 


“H 

Credit evaluetion 
Budget preparation 

□Innf in* ami rfr 

1 JOJ lid IOJLJUU 

Project scheduling 
Reward system design 
inventory 
categorization 


Building a new ptant 
Mergers & acquisitions 

IM nil fir nmHi i nk" ntm.nninn 
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Compensation planning 
Quality assurance 
HR policies 
inventory planning 


Unstructured 


Buying software 
Approving loans 
Operating a help desk 
Selecting a cover for 
a magazine 


~TE 

Negotiating 

Recruiting an executive 
Buying hardware 
Lobbying 


~TE 

R & D planning 
New tech development 
Social responsibility 
planning 



FIGURE 1 . Z Decls ion Su pport Fra mewor ks 
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12 Part I * Decision Support and Business Intelligence 

decisions. Structured processes are routine and typically repetitive problems for which 
standard solution methods exist. Unstructured processes are fuzzy, complex problems for 
which there are no cut-and-dried solution methods, Simon also described the decision- 
making process with a three-phase process of intelligence, design, and choice. Later, a 
fourth phase was added: implementation (see Chapter 2). The four phases are defined as 
follows; 

1 . Intelligence. This phase involves searching for conditions that caJl for decisions. 

2, Design. This phase involves inventing, developing, and analyzing possible alter- 
native courses of action (solutions). 

3* Choice. This phase involves selecting a course of action from among those 

available. 

4. Implementation. This phase involves adapting the selected course of action to 
the decision situation (i.e. s problem solving or opportunity exploiting). 

Tile relationships among the four phases are shown In Figure 1.3. We will discuss these 
phases in more detail in Chapter 2. 

An unstructured problem is one in which none of the four phases described in 
Figure 1*3 is structured. 

In a structured problem, ail phases are structured. The procedures for obtaining 
the best (or at least a good enough) solution are known. Whether the problem involves 
finding an appropriate Inventory level or choosing an optimal investment strategy, die 
objectives are clearly defined. Common objectives are cost minimization and profit 
maximization. 

Semis true tu red problems fall between structured and unstructured problems, 
having some structured elements and some unstructured dements. Keen and Scott-M orton 
(1978) mentioned trading bonds, setting marketing budgets for consumer products, and 
performing capital acquisition analysis as semistmetured problems, 

TYPES OF CONTROL The second half of the Garry and Scott-Morton framework ( refer to 
Figure 1.2) is based on Anthony's (1965) taxonomy, which defines three broad categories 




Problems or 
Opportunities 



scanning 

Reports S. queries 
Comparisons j 



Implementation 



Deploy: put solution 
into action 



Choice 



Creativity 

Finding alternatives 
Analyzing solutions 



Compere end select 
the best solution 



Intelligence 

Environment 



Design 



FIGURE 1.3 The Steps of Decision Support 
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that encompass all managerial activities: strategic planning, which involves defining long- 
range goals and policies for resource allocation; management control, the acquisition and 
efficient use of resources in the accomplishment of organizational goals; and operational 
control, the efficient and effective execution of specific tasks. 

THE DECISION SUPPORT MATRIX Anthony's and Simon’ s taxonomies are combined in 
the nine-cell decision support matrix shown in Figure 1.2. The initial purpose of tills 
matrix was to suggest different types of computerized support to different cells in the 
matrix. Gorry and Scotr-Morton suggested, for example, that for setnistructured decisions 
and unstructured decisions , conventional management information systems (MIS) and 
management science (MS) tools are insufficient. Human intellect and a different approach 
to computer technologies are necessary. They proposed the use of a supportive informa- 
tion system, which they called a DSS. 

Note that the more structured and operational control-oriented tasks (such as those 
in cells 1,2. and 4) are usually performed by lower-level managers, whereas die tasks in 
ceils 6, 8 , and 9 are die responsibility of top executives or highly trained specialists. 

Computer Support for Structured Decisions 

Computers have supported structured and some semi structured decisions, especially 
those that involve operational and managerial control, since the 1960s. Operational and 
managerial control decisions are made in all functional areas, especially in finance and 
production (i.e., operations) management. 

Structured problems, which are encountered repeatedly, have a high level of struc- 
ture. It is therefore possible to abstract, analyze, and classify diem into specific categories. 

For example, a make-or-buy decision is one category. Other examples of categories are 
capital budgeting, allocation of resources, distribution, procurement, planning, and inven- 
tory control decisions. For each category of decision, an easy-to-apply prescribed model 
and solution approach have been developed, generally as quantitative formulas. Tills 
approach is called management science. 

MANAGEMENT SCIENCE Tiie management science (MS) approach (also called the 
operations research [OR] approach) says that in solving problems managers should 
follow the four-step systematic process described in Section 1.3. Therefore, it is possible 
to use a scienti/lc approach ro automating portions of managerial decision making. 

The MS process adds a new step 2 to the process described in Section 1.3 so that die 
steps are as follows: 

1* Define die problem (i.e., a decision situation that may deal with some difficulty or 
widi an opportunity). 

2* Classify" the problem into a standard category. 

3- Construct a model that describes the real-world problem. 

4* Identify possible solutions to the modeled problem and evaluate die solutions. 

5. Compare, choose, and recommend a potential solution to the problem. 

MS is based on mathematical modeling (i.e., algebraic expressions that describe 
problems). Modeling involves transforming a real-world problem into an appropriate pro 
totype structure (model). Computerized methodologies can find solutions to die standard 
category models quickly and efflciendy (see Chapter 4). Some of these, such as linear 
programming, are deployed direedy over the Web. 

AUTOMATED DECISION MAKING A relatively new approach to supporting decision mak- 
ing is called automated decision systems (ADS), sometimes also known as decision 
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14 Part I * Decision Support and Business Intelligence 

automation systems (DAS; see Davenport and Hams, 200 5). An ADS is a rule-based sys- 
tem that provides a solution, usually in one functional area (e.g., finance, manufacturing), 
to a specific repetitive managerial problem, usually in one industry (e.g., to approve or 
nor to approve a request for a loan, to determine the price of an item in a store). 
Application Case 1.1 shows an example of applying automated decision systems to a 
problem that every organization faces — how to price its products or services. 



APPLICATION CASE 1-1 

Giant Food Stores Prices the Entire Store 

Giant Food Stores, LLC, a regional U.S. supermarket 
chain based in Carlisle, Pennsylvania, had a narrow 
Every Day low Price strategy that it applied to most 
of the products in its stores. The company had a 
30 -year- old pricing and promotion system that was 
very labor intensive and that could no longer keep 
up with tee pricing decisions required in the fast- 
paced grocery market. The system also limited the 
company’s ability' to execute more sophisticated 
pricing strategies. 

Giant was interested in executing its pricing 
strategy more consistently based on a definitive set of 
pricing rules (pricing rules in retail might include rela- 
tionships between national brands and private-label 
brands, relationships between sizes, ending digits such 
as “9,” etc.). In the past, many of die rules were kept 
on paper, others were kept in people’s heads, and 
some were not documented well enough for others to 
understand and ensure continuity. The company also 
had no means of reliably forecasting die impact of rule 
changes before prices lilt the store shelves. 

Giant Foods worked with DemandTec to 
deploy a system for its pricing decisions. The system 
is able to handle massive amounts of point-of-sale 



and competitive data to model and forecast con- 
sumer demand, as well as automate and streamline 
complex ruies-based pricing schemes. It can handle 
large numbers of price changes, and it can do so 
without increasing staff. The system allows Giant 
Foods to codify pricing rules with “natural language" 
sentences rather than having to go dirough a techni- 
cian. The system also has forecasting capabilities. 
These capabilities allow Giant Foods to predict the 
impact of pricing changes and new promotions 
before they lilt the shelves. Giant Foods decided to 
implement the system for the entire store chain. 

The system has allowed Giant Foods to become 
more agile in its pricing. It is now able to react to 
competitive pricing changes or vendor cost changes 
on a weekly basis rather than when resources become 
available. Giants productivity has doubled because it 
no longer has to increase staff for pricing changes. 
Giant now focuses on “maintaining profitability while 
satisfying its customer and maintaining its price 
image. " 

Source-. “Giant Food Stores Prices the Entire Store with 
DemandTec," DemandTec, demandtec.com (accessed 
March 26, 20091 



ADS initially appeared in tee airline industry, where they were called revenue 
(Or yield) (GI rGVGn’uG GpiilulzaLiGIi j SyStGuia. AimiitfS hieSc Sy&ieiiiS iG 

dynamically price rickets based on actual demand. Today, many service industries use 
similar pricing models. In contrast with management science approaches, which provide 
a model -based solution to generic structured problems (e.g., resource allocation, inven- 
tory level determination), ADS provide rule -based solutions. The following are examples 
of business rules: “If only 70% of tee seats on a flight from Los Angeles to New York are 
sold 3 days prior to departure, offer a discount of x to nonbusiness travelers/’ “If an 
applicant owns a house and makes over $100,000 a year, offer a $10,000 credit line,” and 
“If an item costs more than $2,000, and if your company buys it only once a year, tee 
purchasing agent does nor need special approval." Such rules, which are based on expe- 
rience or derived through data mining, can be combined with mathematical models to 
form solutions that can be automatically and instantly applied to problems (e.g., "Based 
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FIGURE 1,4 Automated Decision-Making Framework 



on the information provided and subject to verification, you will he admitted to our 
university"), or they can be provided to a human, who will make the final decision 
(see Figure 1.4). ADS attempt to automate highly repetitive decisions (in order to justify 
the computerization cost), based on business rules. ADS are mostly suitable for frontline 
employees who can see the customer information online and frequently must make quick 
decisions. For further information on ADS, see Davenport and Harris (2005)- 

Compufer Support for Unstructured Decisions 

Unstructured problems can be only partially supported by standard computerized 
quantitative methods, it is usually necessary to develop customized solutions. 
However, such solutions may benefit from data and information generated from cor- 
porate or external data sources (see Pan III and Chapter 12). Intuition and judgment 
may play a large role in these types of decisions, as may computerized communication 
and collaboration technologies (see Chapter 10), as well as knowledge management 
(see Chapter 11). 

Computer Support for Semistructured Problems 

Solving semistructured problems may involve a combination of standard solution proce- 
dures and human judgment. MS can provide models for the portion of a decision-making 
problem [hai is structured. FOT the UnSliTi CTuIeu portion, a DjS Qui iliiprOVe the quality Oi 
the information on which the decision is based by providing, for example, not only a 
single solution but also a range of alternative solutions, along with their potential impacts. 
These capabilities help managers to better understand the nature of problems and thus to 
make better decisions. 

hi Chapter 2, we provide a detailed description of how decisions are supported during 
the major phases of decision making intelligence, design, choice, and implementation. 

Section 1,5 Review 7 Questions 

1. What are structured, unstructured, and semistructured decisions? Provide two examples of each. 

2. Define operational control, managerial control, and strategic planning. Provide two examples 
of each. 
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16 Part I * Decision Support and Business Intelligence 

5* What are the nine cells of the decision framework? Explain what each is for 
4* How can computers provide support for making structured decisions? 

5* Define automated decision systems fADS). 

6* How can computers provide support to semistructu red and unstructured decisions? 

1.6 THE CONCEPT OF DECISION SUPPORT SYSTEMS (DSS) 

In the early 1970s, Scott-Morton firs! articulated the major concepts of DSS. He defined 
decision support systems (DSS) as “interactive computer-based systems, which help 
decision makers utilize data and models to solve unstructured problems” (Gorry and 
Scott-Morton, 1971). The following is another classic DSS definition, provided by Keen 
and Scott-Morton (1978): 

Decision support systems couple the intellectual resources of individuals with 
the capabilities of the computer to improve the quality of decisions. It is a 
computer-based support system for management decision makers who deal 
with semistructured problems. 

Note that the term decision support system, like management information system (MIS) 
and other terms in the field of IX is a content-free expression (le., it means different 
things to different people). Therefore, there is no universally accepted definition of DSS. 
(Wfe present additional definitions in Chapter 3-) Actually, DSS can be viewed as a 
conceptual methodology — that is, a broad, umbrella term. How r ever, some view r DSS as a 
narrower, specific decision support application. 

DSS as an Umbrella Term 

The term DSS can be used as an umbrella term to describe any computerized system that 
supports decision making in an organization. An organization may have a knowledge 
management system to guide all its personnel in their problem solving. Another organiza- 
tion may have separate support systems for marketing, finance, and accounting; a supply- 
chain management (SCM ) system for production; and several expert systems for product 
re pah diagnostics and help desks. DSS encompasses them all. 

Application Case 1.2 demonstrates some of the major characteristics of die DSS 
frame w r ork. The problem to be solved was unstructured, but die initial analysis was based 
on die decision maker’s structured definition of the situation, using an MS approach. The 
DSS w r as built using data available from corporate data sources. The development plat- 
form was a spreadsheet. The DSS provided a quick what-if analysis (see Chapter 4). 
Furdiermore, the DSS was flexible and responsive enough to ailow r managerial intuition 
and judgment to be incorporated into die analysis. 



APPLICATION CASE 1.2 

A DSS for Managing Inventory at GlaxoSmithKline 

GlaxoSmithKline (GSK) is a global pharmaceutical 
company. The company sells products in hundreds 
of product categories — prescription drugs, over-the- 
counter medicines, oral heaidi care products, nutri- 
tional health drinks, among odiers. In this highly 



competitive retail market, it is important to have 
enough product quantity on hand to provide a high 
service level to customers, but excess inventory' 
costs money, so developing an optimal inventory 
policy is essential in achieving a decent profit. GSK 
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wanted to evaluate its inventory policies and devel- 
op a new policy, if necessary. 

GSK collects all of its sales and demand infor- 
mation through die supply chain planning system. 
From this system, it extracted the historical forecast 
and demand, month-end inventory T production lot 
size, and lead time information. GSK developed a 
model that takes these inputs and estimates the 
safety stock (measured in weeks forward carryover 
[WFC], which is the number of weeks of estimated 
demand capacity). The model can determine how 
changes in the safety stock affect the customer 
service level. 



The entire model was built using a spread- 
sheet tool (Microsoft Excel). The Excel-based DSS 
enables the company to evaluate many what-if situ- 
ations. Because of the stochastic nature of demand 
for many products, die model includes a simulation 
feature, which allows the company to analyze die 
impact of uncertainty in demand on the optima! 
safety stock level. Managers have found die DSS to 
be very helpful in making inventory decisions. 

Source-. ]. Shan^ R R. TadlkamaUa, L. J Kirsch, L Brown, 

“A Decision Support System for Managing Inventory at 
GlaxoSmithKline, 71 Decision Support Systems, VoJ. 46, No. 1, 

2008, pp. 3— 13- 



How can a thorough risk analysis, like die one in Application Case 1.2, be per- 
formed so quickly? How can die judgment factors be elicited, quantified, and worked into 
a model? How can the results be presented meaningfully and convincingly to the execu- 
tive? What are what-if questions? How can the Web be used to access and integrate 
appropriate data and models? We provide answers to diese questions in Chapters 3 and 4. 
The DSS concepts introduced in Chapter 3 provide considerable insights to software 
vendors that develop decision support tools, to builders that construct specific decision 
support applications, and to users. 

DSS AS A SPECIFIC APPLICATION Although DSS usually refers to the umbrella term, 
some use it in a narrower scope to refer to a process for building customized applications 
for unstructured or semistructurecl problems. Others use the term DSS to refer to the DSS 
application Itself. 

THE ARCHITECTURE OF DSS The DSS methodology recognizes die need for data to solve 
problems. These data can come from many sources. Including the W r eb (see Chapter 5)- 
Every problem that has to be solved and every opportunity or strategy to be analyzed 
requires some data. Data axe the first component of the DSS architecture (see Figure 1.5). 
Data related to a specific situation are manipulated by using models (see Chapters 3 and 4). 
These models, which are the second component of die DSS architecture, can be standard 
(e.g., an Excel function) or customized. Some systems have a knowledge (or intelligence) 
component; This is the HthtI component nf the DSS ajcHtefXnre. Users are the vital fourth 
component of the architecture. Interfacing with the system via a user interface is die fifth 
component of die DSS architecture. 

When creating a DSS, it is important to plan die system and then purchase (or build) 
the components and "glue” diem together. In many DSS, the components are standards 
and can be purchased. But in odier situations, especially unstructured ones, it is neces- 
sary to custom build some or all of the components. The details of die major components 
are provided in Chapter 3- 

TYPES OF DSS There are many types of DSS, each widi different objectives. The two 
major types are the model-oriented DSS , in which quantitative models are used to gener- 
ate a recommended solution to a problem, and data-oriented DSS t which support ad 
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FIGURE 1.5 High-Level Architecture of a DSS 
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hoc reporting and queries. For details and other types, see Chapter 3 and the Special 
Interest Group on Decision Support, Knowledge and Data Management Systems 
(S1GDSS) Web sire at sigs.aisnet.0rg/5igdss. 

Evolution of DSS into Business Intelligence 

In the early days of DSS, managers let their staff do some supportive analysis by using 
DSS tools. As PC technology advanced, a new generation of managers evolved — one 
that was comfortable with computing and knew that technology" can directly" help make 
intelligent business decisions faster. New tools such as OLAP, data warehousing, data 
mining, and intelligent systems, delivered via Web technology, added promised capabil- 
ities and easy access to tools, models, and data for computer-aided decision making. 
These tools started to appear under the names BI and bminess analytics in the mid- 
1990s. We introduce these concepts next, and relate die DSS and BI concepts in the 
following sections. 



Section 1*6 Review Questions 

1. Provide two definitions of DSS. 

2. Describe DSS as an umbrella term, 

3* Describe the architecture of DSS. 

4. How is the term DSS used in die academic world? 

1.7 A FRAMEWORK FOR BUSINESS INTELLIGENCE (BI) 

The decision support concepts presented in Sections 1.5 and 1.6 have been implemented 
incrementally, under different names, by many vendors that have created tools and 
methodologies for decision support. As die enterprise-wide systems grew, managers were 
able to access user-friendly reports dial enabled them to make decisions quickly. These 
systems, which were generally" called executive information systems (EIS), then began to 
offer additional visualization, alerts, and performance measurement capabilities. By r 2006, 
the major commercial products and services appeared under die umbrella term business 
intelligence (BI). 
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Definitions of Bl 

Business uitciligenee (BI) is an umbrella term that combines architectures, tools, data- 
bases, analytical tools, applications, and methodd ogles (see Turban et al., 2008), It is, like 
DSS t a content-free expression, so it means different things to different people. Part of die 
confusion about Bl lies in the flurry of acronyms and buzzwords that are associated with it 
(e.g,. business performance management (BPMl). Bis major objective is to enable interactive 
access (sometimes in real time) to data, to enable manipulation of data, and to give business 
managers and analysts the ability to conduct appropriate analysis. By analyzing historical and 
current data, situations, and performances, decision makers get valuable insights that enable 
them to make more informed and better decisions. The process of BI is based on die 
imnsfbrmatkm of data to information, then to decisions, and finally to actions, 

A Brief History of BI 

The term BI was coined by die Gartner Group in die mid-1990s. However, the concept is 
much older; it has its roots in the MIS reporting systems of the 1970s. During diat period, 
reporting systems were static, two dimensional, and had no analytical capabilities. In die early 
1980s. die concept of executive information systems (E1S) emerged. This concept expanded 
die computerized support to top-level managers and executives. Some of the capabilities 
Introduced were dynamic multidimensional (ad hoc or on-demand) reporting, forecasting 
and prediction, trend analysis, drill-down to details, status access, and critical success factors. 
These features appeared in dozens of commercial products until die mid-1990s. Then die 
same capabilities and some new ones appeared under the name Bl. Today, a good BI -based 
enterprise infomiation system contains all the information executives need. So, die original 
concept of EIS was transformed into Bf By 2005, BI systems started to include artificial 
intetttgence capabilities as well its powerful analytical capabilities. Figure L6 illustrates the 




FIGURE 1.6 Evolution of Business Intelligence (Bl) 
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various tools and techniques that may be included in a BI system. It illustrates die evolution 
of BI as well. The tools shown in Figure 1.6 provide die capabilities of BI. The most sophis- 
ticated BI products include most of these capabilities; others specialize in only some of them. 
We will study several of these capabilities in more detail in Chapters 5 through 9. 

The Architecture of BI 

A BI system lias four major components: a data warehouse , with its source data; business 
analytics , a collection of tools for manipulating, mining, and analyzing the data in the data 
warehouse; business performance management (BPM) for monitoring and analyzing 
performance; and a user interface (e.g., a dashboard). The relationship among diese com- 
ponents is illustrated in Figure 1.7. We will discuss diese in detail in Chapters 5 through 9. 

Notice that die data warehousing environment is mainly the responsibility of techni- 
cal staff, whereas the analytical environment (also known as business analytics) is the 
realm of business users. Any r user can connect to the system via die user interface, such 
as a browser, and top managers may use the BPM component and also a dashboard. 

Some business analytics and user interface tools are introduced briefly in Section 1.9 
and in Chapter 9- However, one set of tools, intelligent systetyts (see Chapters 12 and 13), 
can lie viewed as a futuristic component of BI, 

DATA WAREHOUSING The data warehouse and its variants are the cornerstone of any 
medium-tod arge BI system. Originally" , die data warehouse included only historical data 
that were organized and summarized, so end users could easily^ view or manipulate data 
and information. Today, some data warehouses include current data as well, so they can 
provide real-time decision support (see Chapter 8). 

BUSINESS ANALYTICS End users can work with the data and infonnnticn in n dntn ware- 
house by using a variety of tools and techniques. These tools and techniques fit into two 
major categories: 

1* Reports ami queries* Business analytics include static and dynamic reporting, 
all types of queries, discovery" of information, multidimensional view, drill-down to 
details, and so on. These are presented in Chapter 9. These reports are also related 
to BPM (introduced next). 



Data Warehouse Business Analytics Performance and 

Environment Environment Strategy 




FIGURE 1.7 A High-Level Architecture of B! Source: Based on W. Edterson, Smart Companies In 
the 21st Century: The Secrets of Creating Successful Business Intelligent Solutions. The Data 
Warehousing Institute, Seattle, WA, 2003, p. 32, Illustration 5. 
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2. Data, text , and mining and other sophisticated mathematical and statis- 
tical fools; Data mining (described further in Chapters S through 8) Is a process 
of searching for unknown relationships or information in large databases or data 
warehouses, using intelligent tools such as neural computing, predictive analytics 
techniques, or advanced statistical methods (see Chapter 6). As discussed further in 
Chapter 7, mining can be done on Web data as well. Two examples of useful 
applications of data mining follow 



EXAMPLE 1 

National Australia Bank uses data mining to aid Us predictive marketing. The tools are 
used to extract and analyze data stored in the bank's Oracle database. Specific applica- 
tions focus on assessing how competitors" initiatives are affecting the bank's bottom line. 
The data mining tools are used to generate market analysis models from historical data. 
The bank considers initiatives to be crucial to maintaining an edge in the increasingly 
competitive financial services marketplace. 



EXAMPLE 2 

FAI Insurance Group uses its data mining to reassess die relationship betw een historical 
risk from insurance policies and the pricing structure used by its underwriters. The data 
analysis capabilities allow FAI to better serve its customers by more accurately assessing 
the insurance risk associated with a customer request. Through die use of neural netw orks 
and linear statistics, the analysts comb die data for trends and relationships. 

Application Case 1.3 describes die application of another B1 technique — duster analysis. 



APPLICATION CASE 13 

Location, Location, Location 

Hoyt Highland Partners is a marketing intelligence 
firm that assists health care providers w iih growing 
their patient base. The firm also helps determine 
the best locations for the health care provider's prac- 
tices. Hoyt Higliland Partners w T as working with an 
urgent care clinic client. The urgent care clinic faced 
increased competition from other urgent care opera- 
tors snd convenient care clinic?: The clinic needed to 

decide if it should move its location or change market- 
ing practices to increase its income. To help w r ith this 
decision, Hoyt Highland identified, using A adorn s 
PersonicX system, w here the most concentrated areas 
erf the clinic's target audience were located. 

Acxiom’s PersonicX categorizes every U.5. 
household into one of 70 segments and 21 life-stage 
groups. The placement is based on specific consumer 
behavior as well as demographic characteristics. 
The information includes consumer surveys outlining 
behaviors and attitudes and location characteristics for 



important markets* Hoyt Highland used PersonicX to 
determine which dusters were w ell represented in the 
urgent care dinic database and wTtidi dusters provide 
tile operator with the highest return on -in vestment 
(ROI) potential. 

Using die softwares geospatial analysis capa- 
bility, Hoyt Highland found that 80% of the dinic ‘s 

naQpnrs lived wjihin a V mil e radius nf a dime location 
It also found that young families were well repre- 
sented, but that singles and seniors were underrepre- 
sented. In addition, it found that proximity is a top 
factor in the choice of an urgent care dinic. This analy- 
sis helped the dinic to determine that the best course 
of action was to change its marketing focus rather than 
to move its clinics. Today, the clinic focuses its market- 
ing toward patients who live within a 5- mile radius of 
a dinic location and toward young families. 

Source: “Location, Location, Location," Araiom. acxjom.com 
(accessed March 26. 2009), 
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BUSINESS PERFORMANCE MANAGEMENT Business performance management 
(BPM), which is also referred to as corporate performance management (CPM), 
is an emerging portfolio of applications and methodology that contains evolving BI 
architecture and tools in its core. BPM extends die monitoring, measuring, and compar- 
ing of sales, profit, cost, profitability, and other performance indicators by introducing 
the concept of management and feedback. It embraces processes such as planning 
and forecasting as core tenets of a business strategy. In contrast with die traditional 
DSS, EIS, and BI, which support the bottom-up extraction of information from data, 
BPM provides a top-down enforcement of corporate-wide strategy. BPM is the topic 
of Chapter 9 and is usually combined with die balanced scorecard methodology and 
dashboards. 

The User Interface: Dashboards and Other Information Broadcasting Tools 

Dashboards (which resemble automobile dashboards) provide a comprehensive visual 
view of corporate performance measures (also known as key performance indicators), 
trends, and exceptions. They integrate information from multiple business areas. 
Dashboards present graphs that show actual performance compared to desired metrics; 
thus, a dashboard presents an at-a-glance view of the health of the organization. In addi- 
tion to dashboards, other tools that broadcast information are corporate portals, digital 
cockpits, and other visualization tools (see Chapter 9). Many visualization tools, ranging 
from multidimensional cube presentation to virtual reality, are integral parts of BI sys- 
tems. Recall that BI emerged from EIS, so many visual aids for executives were trans- 
formed to BI software. Also, technologies such as geographical information systems (GIS) 
play an increasing role in decision support. 

Styles of 9i 

The architecture of BI depends on its applications. MicroStrategy Corp. distinguishes five 
styles of BI and offers special tools for each. The five styles are report delivery and alert- 
ing; enterprise reporting (using dashboards and scorecards); cube analysis (also known 
as slice-and-dice analysis); ad-hoc queries; and statistics and data mining. 

The Benefits of BI 

As illustrated by the opening vignette, the major benefit of BI to a company is the ability 
to provide accurate information when needed, including a real-time view of the corporate 
performance and its parts. Such information is a must for all types of decisions, for strate- 
gic planning, and even for survival. 

Thompson (2004) reported the following to be the major benefits of BI, based on 
the results of a survey: 

• Faster, more accurate reporting (81%) 

• Improved decision making (78%) 

• Improved customer service (56%) 

• Increased revenue (49%) 

Notice that many of the benefits of BI are intangible. This is why, according to 
Eckerson (2003), so many executives do not insist on a rigorous cost-justification for BI 
projects. Thompson (2004) also noted that the most common application areas of BI are 
general reporting, sales and marketing analysis, planning and forecasting, financial con- 
solidation, statutory reporting, budgeting, and profitability analysis. 

An interesting data mining application using predictive analytics tools (discussed 
further in Chapters 5 through 7) is described in Application Case 1.4. 



1) s e ( . na me : Sh ane Lin do Book: .Decision .Support and .Business . JnteJjiigie nee Systems, Nm 

No part of any book may be reproduced or transmitted by any means without the publisher's prior permission. Use (other than qualified fair use) in violation of the law or Terms 
of Service is prohibited. Violators will be prosecuted to the full extent of the law. 



Chapter 1 • Decision Support Systems and Business Intelligence 23 



APPLICATION CASE 1.4 

Alltel Wireless: Delivering the Right Message, to the Right Customers, at the Right Time 



In April 2006, Alltel Wireless launched its “My Circle" 
campaign and revolutionized (now merged with 
Verizon) the cell phone industry. For the first time, 
customers could have unlimited calling to any 
10 numbers, on any network, for free. To solidify the 
impact of the “My Circle" campaign in a time of rising 
wireless access rates, Alltel saw a need for a central- 
ized, data-focused solution to increase the number of 
new customers and to enhance relationships with 
existing customers. 

Through Acxiom’s PersonicX segmentation sys- 
tem (acxioin.com), Alltel was able to cluster its data 
on U.S. households based on specific consumer 
behavior and demographic characteristics. This 
enriched Alltefs customer and prospect data by 
providing better insight into buying behavior and 



customer subscription lifecycle events. With these 
analytical techniques, Alltel could inform specific cus- 
tomer segments about opportunities that would 
enhance their wireless experience, such as text mes- 
saging bundles and ringtone downloads. Additionally, 
Alltel could now target new customers who had a 
greater likelihood to activate a subscription through 
lower cost Web and call center channels. 

By automating its customer lifecycle manage- 
ment with Acxiom’s BI software suite, Alltel was 
able to manage more than 300 direct marketing 
initiatives per year, increase customer additions by 
265%, increase return on investment by 133%, and 
create ongoing business value of over $30 million. 

Source: “Customer Lifecycle Management,” Acxiom, acxio 111 .com 
(accessed March 26, 2009). 



The Origins and Drivers of BI 

Where did modern approaches to data warehousing (DW) and BI come from? What are 
their roots, and how do those roots affect the way organizations are managing these 
initiatives today? Today’s investments in information technology are under increased 
scrutiny in terms of their bottom-line impact and potential. The same is true of DW and 
the BI applications that make these initiatives possible. 

Organizations are being compelled to capture, understand, and harness their data to 
support decision making in order to improve business operations. Legislation and regula- 
tion (e.g., the Sarbanes-Oxley Act of 2002) now require business leaders to document 
their business processes and to sign off on the legitimacy of the information they rely on 
and report to stakeholders. Moreover, business cycle times are now extremely com- 
pressed; faster, more informed, and better decision making is therefore a competitive 
imperative. Managers need the right information at the right time and in the right place. 
This is the mantra for modern approaches to BI. 

Organizations have to work smart. Paying careful attention to the management of BI 
initiatives is a necessary aspect of doing business. It is no surprise, then, that organiza- 
tions are increasingly championing BI. The opening vignette discussed a BI success story 
at Norfolk Southern. You will hear about more BI successes and the fundamentals of 
those successes in Chapters 5 through 9. Examples of typical applications of BI are pro- 
vided in Table 1.3. 



The DSS-BI Connection 

By now, you should be able to see some of the similarities and differences between DSS 
and BI. First, their architectures are very similar because BI evolved from DSS. However, 
BI implies the use of a data warehouse, whereas DSS may or may not have such a feature. 
BI is therefore more appropriate for large organizations (because data warehouses are 
expensive to build and maintain), but DSS can be appropriate to any type of organization. 
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TABLE 1.3 Business Value of Bl Analytical Applications 



Analytic Application 


Business Question 


Business Value 


Customer segmentation 


What market segments do my customers 
fall into, and what are their characteristics? 


Personalize customer relationships for higher 
satisfaction and retention. 


Propensity to buy 


YVhich customers are most likely 
to respond to my promotion? 


Target customers based on their need to 
increase their loyalty to your product line. 
Also, increase campaign profitability by 
focusing on the most likely to buy. 


Customer profitability 


What is the lifetime profitability of my 
customer? 


Make individual business interaction decisions 
based on the overall profitability of customers. 


Fraud detection 


How can 1 tell which transactions 
are likely to be fraudulent? 


Quickly determine fraud and take 
immediate action to minimize cost. 


Customer attrition 


Which customer is at risk of leaving? 


Prevent loss of high-value customers and let 
go of lower-value customers. 


Channel optimization 


What is the best channel to reach my 
customer in each segment? 


Interact with customers based on their 
preference and your need to manage cost. 



Source'. A. Ziama and J. Kasher, Data Minitig Primer for the Data Warehousing Professional. Teradata, Dayton. OH, 2004. 



Second, most DSS are constructed to directly support specific decision making. BI 
system s, in general, are geared to provide accurate and timely information, and they 
support decision support indirectly . This situation is changing, however, as more and 
more decision support tools are being added to BI software packages. 
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board components. DSS, in contrast, is oriented toward analysts. 

Fourth, most BI systems are constructed with commercially available tools and 
components that are fitted to the needs of organizations. In building DSS, the interest 
may be in constructing solutions to very unstructured problems. In such situations, 
more programming (e.g., using tools such as Excel) may be needed to customize the 
solutions. 

Fifth, DSS methodologies and even some tools were developed mostly in the aca- 
demic world. BI methodologies and tools were developed mostly by software companies. 
(See Zaman, 2005, for information on how BI has evolved.) 

Sixth, many of the tools that BI uses are also considered DSS tools. For example, 
data mining and predictive analysis are core tools in both areas. 

Although some people equate DSS with BI, these systems are not, at present, the 
same. It is interesting to note that some people believe that DSS is a pan of BI — one of its 
analytical tools. Others think that BI is a special case of DSS that deals mostly with report- 
ing, communication, and collaboration (a form of data-oriented DSS). Another explana- 
tion (Watson, 2005) is that BI is a result of a continuous revolution and, as such, DSS is 
one of BI’s original elements. In this book, we separate DSS from BI. However, we point 
to the DSS-BI connection frequently. 



MANAGEMENT SUPPORT SYSTEMS (MSS) Due to the lack of crisp and universal definitions 
of DSS and BI, some people refer to DSS and BI, as well as their tools, either independently 
or in combination, as management support systems (MSS). MSS is a broad enough con- 
cept to be viewed as a technology that supports managerial tasks in general and decision 
making in particular. In this book, we use MSS when the nature of the technology involved 
is not clear, and we use it interchangeably with the combined term DSS/BI. 



